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PROBLEM A large Midwestern plant was experiencing consider- 
able trouble in its blueprinting department because of 
fluctuating voltage. This poor voltage condition was 
caused by a varying power and lighting load. The high- 
intensity, mercury-vapor lamps being used in blue- 
printing were burning out needlessly. Large quantities 
of blueprint paper were being wasted because it was 
necessary to make trial prints at various times of the 
day to determine proper exposure. There was also a waste 
when making microfilm records of large-size prints, be- 
cause varying voltage caused a varying intensity of 
light and, hence, underexposure or overexposure. 


SOLUTION No special equipment was needed to lick the problem. 
General Electric engineers suggested two 3.6-kva, 240- 
volt, automatic, dry-type, induction voltage regulators, 
selected from our standard AIRS line. 


RESULTS Now, after less than six months, the manufacturer reports 
that these automatic regulators have already paid for 
themselves at least twice—in materials plus man-hours 
saved. Under the old setup, it was necessary to adjust the 
voltage by hand several times a day. 


WHAT'S YOUR PROBLEM? Pepless motors, poor lighting, un- 
certain test results, and production slumps are often 
the result of poor voltage. Whether you need voltage 
control for a vacuum tube or a power shovel, there’s 
a simple, economical G-E device for the job. General 
Electric Company, Schenectady 5, N. Y. 


OTHER G-E AIDS TO BETTER VOLTAGE 


3.6-kva, automatic, induction voltage 
regulator (Control panel is mounted 
separately.) 


VARIABLE- 


VOLTAGE STABILIZ- mitters. 
OLTAGE AUTO- 


other oauipuseet. TYPE 
ER—Automatically pro- ¥. D TRANSFORM 


| aE 


vides a constant 115- 
volt supply to a given 
load, on circuits vary- 
ing from 95 to 130 volts. 
Ratings from 50 to 5000 
va. Ideal for precision 
laboratory or manufac- 
turing processes, ofr 
built into such equip- 
ment as radio trans- 


aT 


& GENERAL 


, ee 


TRANSFORMER—Pro- 
vides smooth, adjust- 
able control of voltage, 
current, light, tempera- 
ture, power, and speed 
at a turn of the dial. 
Ratings from 243 to 810 
va. Ideal for use in 
factories, laboratories, 
and assembled with 


ER THE RIGHT VOLTAGE 


For insulating lighting 
circuits, reducing light 
flicker, boosting or step- 
ping down voltage for 
the most economical 
operation of motors, 
welding equipment, etc. 
Ratings up to 100 kva, 
600 volts. 


AT THE RIGHT PLACE 
DOES THE JOB 


BETTER 


ELECTRIC 


403-64-6205 
5400 
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These maintenance 

units make overhead servicing 

so fast and easy that light output is kept at 
maximum. 


The chief advantage of these Murray Crows’nests 
is that they make overhead, out-of-the-way lights, 
unit heaters and sprinkler heads, easily acces- 
sible, -without disturbing men, machines or pro- 
duction schedules in the slightest. 
All the many important plants which have taken 
on Murray Crows’nests, wonder how any plant 
ever got along without them. 
Fill in the coupon and mail— 
we'll propose a unit suiting 
your particular needs. Metro- 
politan Device Corporation, 
Brooklyn 16, N. Y. 





Mettopolitan Device Corp. 
16, N.Y. 


Send data (without obligation) on Murray 

Gews'nest suitable for our requirements. 
must reach feet high, and extend 
feet side-ways. Aisle width is feet. 


Name end Title__ 
Company 
Address 
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You Won’t Break It Because It’s | 
An APPLETON “UNILET’-and It’s Casi 


Tough...and then some! Appleton “Unilets” are made of the san 
stuff used for tank steering, braking, drive and clutch assemble 
engine supports; gun mounts, and controls—Cast Malleable l 
They’re tough enough to take any punishment. . . and ask form 

Appleton “Unilets” are stronger, yet lighter, than ordinary 
electrical fittings. Their perfect alignment, the precision with whid 
they’re made and finished, expedite installation and improve Wo 
manship all around. They last as long as any building. 

In the complete Appleton line are more than 15,000 distincttypé 
and sizes of “Unilets”, Outlet and Switch Boxes and Lighting fi 
tures—exactly the right fitting for every purpose—all made in Applet 
foundries and fabricating plants under highest quality standart 
They’re “STANDARD FOR BETTER WIRING!” 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE CHICAGO 13, , 
Branch Offices: NEW YORK, 76 Ninth Ave. © DETROIT,7310 Woodward Ave. * CLEVE 
1836 Euclid Ave. . SAN FRANCISCO, 655 Minna St. ° ST, LOUIS, 420 eu ; 
LOS ANGELES, 100 N. Santa Fe Ave. © ATLANTA, 175 Luckie St.,N.W. ° BIRM| Bg 
Twenty-first St. * MINNEAPOLIS, 305 Fifth St.,S. © PITTSBURGH, 418 Bessemer 
Resident Representatives: Baltimore, Boston, Cincinnati, Dallas, Denver, Kansas City, 
New Haven, New Orleans, Philadelphia, Seattle 


IZ, APPLE | 


' 











‘ 
: 


; 
JDU= 
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." the seventh in a series of origi- 
| nal sketches of electrical equipment in 
| wartime by Artist Stephen Grout, 
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@ Wiremold makes it easier to plan snd 
install special wiring for fire alarm, radio, 
process control, plant telephone and call 
signal systems. ; 


On-the-surface installation is more ac- 
cessible... can be extended or. relocated 
easily. Strong steel Wiremold raceways © 
are — permanent, easy to wire or rewire 

. better for the customer, better busi- 
ness for the contractor, 
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KNOW YOUR 


'WIREMOLD CAN HELP YOU Bae) tD 


PRODUCE FOR WAR... 
WHILE YOU PLAN FOR PEACE! 
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Allis- Chalmers Vari- Pitch 
Speed Changers transmit 
power for testing diesel injection 
equipment at speeds which en- 
gines will run under actual _op- 
erating conditions. So exacting 
is calibration of diesel engine 
governors and fuel injection 
pumps fo fit users’ specifications, 
that test — after set-up and ad- 
justments have been made — re- 
quires three hours, 


) MILWAUKEE, Wis. —Allis-Chalmers Vari-Pitch Speed Changers 
supply unwavering power to precision machines calibrating 


tics! engine governors and fuel injection pumps... where 
marances of 39/1,000,000 of an inch can be measured only 
y oil leak-off, not by micrometer. Send for B6013. 


WE WORK FOR WE PLAN FOR 


VICTORY PEACE , 





ALLIS-CHALME 
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You Save’ and Save? and Save 


Instead of buying two separately mounted devices 
SAVE motor-circuit switch and a magnetic starter—you by 


ty) one factory-co-ordinated unit that controls and protec 
ORDERING l / iff), your motor. Simply specify the motor rating and indicate 
/ the type of motor-circuit switch you want—and we'll send 

you the control you need. 





SAVE y Users report a 50 per-cent reduction in mounting time 
40 per-cent reduction in wiring time, as compared witht} 
INST ALL Wiley, installation of two separate devices. You mount one de 
vice—not two. You connect only nine terminals—nt 

fifteen. You get your motors into operation quicker, 





; By eliminating one complete mounting job on every insta 
SAVE : lation, you save valuable man power. And because ¢ 
cover cannot be opened while there is power on f 
MAN POWER starter, your men have more protection against accident 
injury. 





4 By buying both the motor-circuit switch and the ma- 
netic starter as one compact unit, you save copper wit/F" =( 
CRITICAL steel conduit, and fittings that are necessary for installing, g. 
two separately mounted devices—plus the saving gaineifitotor-c 


MATERIALS by using only one steel enclosure instead of two. « ss 
wi 


dinate 
mmplete 
ietload 
ee , 's the 

Combination starters cost slightly more than two separa 
ly mounted devices, but this difference is more than mattis ur 
up by the savings in wire, conduit, fittings, and installat | the jc 
labor costs. This statement is based on the actual expen, re 
ence of users. 
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Combination starters take up less mounting ee 
separately mounted safety switches and starters. © 
of this you can mount them in small, unused pl 7 ; E ) 
the operators. 4 : 
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md Save* and Save> and Save’... 


(OMBINATION 
STARTERS 


-f--and Save Your Motors, Too 


vith G-E combination starters, you’re sure that the 
itor-circuit switch or breaker has the proper rating 
nd interrupting capacity for the magnetic starter 
th which it is used. The fuses or breaker are co- 
inated with the thermal overload relays to give 
mplete motor protection under short-circuit or 
ittload conditions. 


‘the simple, logical way to get control and pro- 
ction for your motors—in one compact, easy-to- 


~ all unit. Why buy two devices, when this one will 
0 the job? 


YOUR HAZARD 


« combinations come in enclosures to meet any 

tating condition: dust-tight, watertight, oil-im- 

“sed, general-purpose, or for hazardous locations. 
ble for motors from 1 to 1000 horsepower. 


» -ENERAL G ELECTRIC 
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Next time you order motor control, save seven ways 
by specifying General Electric combination starters. 


General Electric Company, Schenectady, N. Y. 


Every week 192,000 G-E employees purchase more 
than a million dollars’ worth of War Bonds. 


General Electric Company, Section M676-—129 
Schenectady, N. Y. 


Please send me the bulletins checked below: 


GEA-3715—Combination starters: general-purpose, 
watertight, and dust-tight 

GEA-3660—2300-volt combination starters 

GEA-3804—Combination starters for hazardous loca- 
tions 

GEA-3541—Oil-immersed starters 
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ONLY QUALIFIED. 
INSULATION GETS 
“ALL CLEAR’ 


In the production of Irvington Varnish 
and Tape, laboratory technicians are ever 
alert” to maintain Irvington’s high standard 
trical insulation. Raw fabric and finished prow 
regularly subjected to a series of 13 exacting 
Only after passing all these tests are varnished ca 
and tape given the “All Clear” for shipment. 
Carefully and constantly checked are the followifi 
Construction, purity, and bursting strength of the 
base cloth; uniformity of thickness, elongation, and 
tensile strength of both base and varnished fabric; 
oe ae strength, tear strength, and resistance to 

t and hot oil of finished cambric and tape. The 
severity of these tests, plus manufacturer’s control of 
varnish formulation, is your assurance of better and 
longer lasting insulation—of quality that has brought 
confident, growing use of Irvington Varnished Cam- 
bric and Tape for over 38 years. 


3 ALERTS” 


COMPARATIVE CHARACTER 





TART 





Black Straight Cut 
Var. Cambric & Tape 





Yellow Straight Cut 
Var. Cambric & Tape 


Black Seamless Bias 
Var. Cambric & Tape 





Yellow Seamless Bias 
Var. Cambric & Tape 





Applications 


For hand or machine taping of straight, even surfaces 





For hand or machine toping of irregular surfaces and contourt 





General Properties 


Resistant to abrasion, aging, heat, wote 


1, acid and alkalies; smooth and flexible. 





Special Properties 


Resistant to lubricating oil 


Resistant to insulating oil 


Resistant to lubricating oil 


Elongation — — 1.7% @ 
20 deg. C. (.010” Th.) 


BDacict 





t to insulating oll 


Elongation — — 1.5% @ 
20 deg C. (.010” Th.) 





Dielectric Strength 


As received — 1000 


As received — 900 














overall coil wrappings 





transformer coils, as slot, end 
winding and phase insulation. 





minal insulation; for taping cable 
joints and connections. 





.010” thickness 1050 9 
a per mil , ” After elongation — 800 After elongation — 575 
Tensile Strength 
(.010” thickness} 
— Ibs. per 1” 40 38 38 35 
width 
——————<, 
On corners and between layers of | For wrapping small coils and coil | Where tight, smooth lap winding | Especially suitable for earner 
field coils; for phase insulation of | forms; as insulation between wind- | is required as on armature and | and other coils which operate 
Indicated Uses stators; as slot insulation; and for [| ings of ignition, magneto and | field coils; for bus bor and ter- | insulating oll, armature, 





other coils involving angles on 
bends. 














For additional information or samples, write Dept. 96 


IRVINGTON VARNISH & INSULATOR CO. 


Irvington, New Jersey, U.S.A. 


Plants at Irvington, N. J. and Hamilton, Ontario, Canada 
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AZARD experience 





1ehelp you pick the RIGHT electrical cable 


Today there’s less wire — but more variety! 

With synthetics now necessarily being used in 
place of rubber, you’re probably confronted with a 
multitude of unfamiliar wires and cables. Yet 
Hazard engineers quickly can steer you through 
this maze to the selection of the proper cable for 
any installation. And the cables they recommend 
won't be untested substitutes, hastily developed to 
meet the wartime emergency. 

Our study of synthetic insulating and sheathing 
materials was started 13 years before this war 
began. Many of these were developed to supply 


-W 
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HAZARD 
Electrical Wires and Calles 


specific properties (such as resistance to heat, 
flame, oil, chemicals, etc.) which could not be ob- 
tained with conventional materials. Now, through 
continuing research, these tested and proved prod- 
ucts — further developed and augmented by others 
—are ready to help keep vital electrical systems 
functioning at their usual efficiency. 

Whatever your particular need, Hazard experi- 
ence can be your most helpful guide the next time 
you're specifying electrical wires and cables. 
Hazard Insulated Wire Works, Division of The 
Okonite Company, Wilkes-Barre, Pa. 


P= 








LANT reconversion after Victory will 

bring opportunity to replace unsafe 
emergency wiring methods and war- 
time substitute materials with approved 
time-tested systems. 


You can count on using standard- 
threaded, full-weight rigid steel electri- 
cal conduit wherever real protection is 
needed -- for strength and endurance, 
for prevention of penetration of mois- 
ture, vapors and dust, for effective 
resistance to shock, vibration, corrosion, 
arcing and short circuiting. 


After the demands of war are satis- 
fied, you'll be able to get all the rigid 
steel conduit you want. Your distribu- 
tor will have Youngstown BUCKEYE 
CONDUIT in stock again -- in all the 
sizes and quantities you'll need. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1, OHIO 
Manufacturers of 


CARBON, ALLOY AND YOLOY STEELS 


Right- This upper floor remain- 
ed unfinished for several years. 
The rigid steel conduit afforded 
vital protection to wiring, 
against careless workmen and 
intruders. 














Ask your distributor for: 5 
Youngstown Buckeye Conduit. Pipe and Tu 
Products Sheets... Plates . . . Tin Piate 
Rods . Wire Nails... Tie Plates 4 
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Simple test demonstrates value of G-E synthetic cable 


Before you install wiring in a location where 
there is danger of fire, first make this test: 

Light a match, and hold a piece of Flamenol* 
wire in the flame. Use several matches, one after another. 
The insulation will char, but it will vot burst into 
fame. Therefore, Flamenol gives you this assurance: 
Iffire does break out, it will not be spread by the wiring. 


Flamenol Has Proved Itself 


The insulation on Flamenol wire and cable is 
mta newly developed and temporary substitute. De- 
signed to overcome the disadvantages inherent in 
other insulations, it has been in commercial use more 
than eight years, Its many advantages, listed at right, 
have been proved under severe conditions of service in 
thousands of industrial installations. 


As a result of thorough tests carried out over 
long periods of time, many of the country’s leading 
chemical, oil, automotive, and other companies changed 
t0Flamenol long before the rubber shortage. For further 

mrmMation, constructions, suggested uses, etc., write 
0 the nearest G-E office. General Electric Company, 
ctady, N. Y. 


*Reg. U.S. Pat. Off. 


12 BIG ADVANTAGES 


1 FLAME RESISTANCE— 
* does not support com- 
bustion. 


CORROSION RESIST- 

2. ANCE—immune to ac- 
tion of oils, acids, 
alkalies. 


= SUPER-AGING — does 

3. not oxidize. Highly re- 
sistant to sunlight and 
weathering. 


, EXCELLENT PHYS- 
“%-eICAL PROPERTIES — 
has minimum tensile 
strength of 1500 ib per 
sq in., minimum elon- 
gation of 100 per cent. 


DPERLECTRIC 
5. STRENGTH — retained 
at about 720 volts per 
mil through severe op- 
erating conditions. 


SMALL DIAMETER — 
©. saves space, facilitates 
wiring. 


offered by FLAMENOL 


SMOOTH SURFACE— 
7 «facilitates pulling 


through conduit. 


FREE STRIPPING— 
«speeds splicing, avoids 


nicking conductors. 


DIFFERENT COLORS 
*—simplify circuit trac- 


ing. 


VARIOUS CON- 
«STRUCTION S—aid 
selection for special ap- 


plications. 


SELF - PROTECTING 
« FINISH — eliminates 
need for braid, less 


space required. 


~ ATTRACTIVE AP- 
>» PEARANCE—is main- 
tained through long 
service, painting is never 


needed. 


| FLAMENO 


INSULATED CABLE 


\ 


sENERAL @ ELECTRIC 
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When its 


THEY USE Way FITTINGS AND FIXTURES 


\r4 


1. The electrical engineer designing an industrial plant, oil 


wo] TP) why * refinery, or ship will tell you that he can make the electrical 
4 


installation moistureproof, watertight, dust-tight, and ex- 
plosion-proof by specifying fittings and fixtures from a single 
catalog, R&S No. 90. 


He can mention a dozen recent war-time jobs that are R&S 
throughout and that are overcoming. all these hazards. He 
knows of many R&S peace-time jobs in his vicinity that have 
operated satisfactorily for a quarter century or more. 


RUSSELL & STOLL He knows that nearby contractors and jobbers are familiar 
EXPLOSION-PROOF with R&S products, are in a position to render information 
WATER-TIGHT and service and thar they also will compliment him on spect 
DUST-TIGHT fying R&S. 
—  & 
WEATHER-TIGHT 


For security of operation for a lifetime in hazardous locations, 
what more confidence would he need? 
pcmetoned We are looking forward to the day when R&S can again 


enti serve you in your peace-time enterprises. .Let’s talk it over now! 


dato RUSSELL & STOLL COMPANY 


125 BARCLAY STREET - NEW YORK 7, N. Y. 
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ERE’S a ballast that is made for 

external mounting. Its streamline, 
drawn-steel case, dark-gray finish, and 
“bottom leads” give the ballast and fixture 
aunified appearance. 


Electrically, this ballast is exactly the 
same as our standard design—the same 
high quality and dependability. As it can 
be mounted completely exposed, it oper- 
ates in lower ambient temperatures—which contributes to long 
ballast life. Special installation features such as ventilating louvers 
and conduction plates are not required. | 


This ballast is available in Tulamp 40-watt ratings, for circuits 
of 118, 208, 236, and 260 volts. 


FOR MORE INFORMATION about this improved design, 
and for details on our complete line of single-lamp, Tulamp, three- 
lamp, and Forlamp ballasts, send for our newly revised catalog, 
GEA-3293. General Electric Company, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


408-21-5206 
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I) 


BALLASTS FOR 
FLUORESCENT 
LIGHTING 


Certified by ETL 
Listed as approved by 
Underwriters’ Laboratories, Inc. 


* 


Every week 192,000 G-E employees 
purchase more than a million dollars’ 
worth of War Bonds. 
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Chicago Cleveland Philadelphia 


~ Kansas City 
— i © Louisville 
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Located accessible to every part of the country, the 
Jefferson corps of experienced sales engineers is 
immediately available at all times. 


These men are thoroughly acquainted with all the 
products carrying the Jefferson name. They are 
ready to assist in making proper selections,—make 
recommendations, and help you increase your sales 
aud profits. 


The long established acceptance for Jefferson 
Electric Transformers, Ballasts, Jefferson Union 
4 sapeapg Fuses—is the result of reliable performance from one 

JEFFERSON end of the country to the other for more than a quar- 

‘ ter ofacentury to meet your particular requirements. 
ELECTRIC 


















JEFFERSON ELECTRIC COMPANY, Bellwood (Suburb of Chicago) IIlinois 






Canadian Factory: 60-64 Osler Ave., W. Toronto, Ont- 





Electrical 
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starter 
only 


Ay COMBINER TOY UMTS 





starter with circuit breaker 


starter with 


The Monitor ene 
THERMALOA 


SOLENOID STARTER 


with Loamgere / OVERLOAD RELAY 


Get all the facts about the Monitor Thermaload V Solenoid Starter. 
Learn how the unique Monitor COMPENSATED overload relay 
Prevents unjustified shutdowns under high temperature conditions 
and assures maximum overload protection under low temperature 
conditions. Learn about the Monitor tamper-proof reset button... 
Why Monitor contacts are of pure fine silver... why the Thermaload 
V reduces motor maintenance costs, adds life to 
motors. These and many other important details 
and facts are discussed thoroughly in Bulletin 6300. 


Ask the Monitor field engineer in your territory for a 
copy or write direct. 





ee... 


w 


a0 








starter with non-fusible 
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RE MY MOTORS 


SV A fortcelf these Greshons 


up to 3 H.P., 110 Volts, A.C.? 
up to 7.5 H.P., 550 Volts, A.C.? 


ARE THEY 

single-phase? two-phase? three-phase? 
DO I REQUIRE 

general purpose enclosure (N.E.M.A. Type !)? 


dust-tight enclosure (N.E.M.A. Type V)? 
water-tight enclosure (N.E.M.A. Type IV)? 


iS WIRING TO BE 
front-of-board? back-of-board? 


AM I ENTERESTED IN MAXIMUM 
OVERLOAD PROTECTION FOR MY MOTORS? 


If the answers are YES .... then you can take 
advantage of the many benefits that Monitor 
Thermaload V Starters offer. 


The Monitor Controller Company 


CAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 
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It's a Q-Floor. It consists of a series of 
cellular steel wiring raceways which 
are easily accessible through a sys- 
tem of headers. It provides 100% 
electrical availability. 

See how quickly you can drill into 
Q-Floor raceways in any 6-inch 
square over the entire floor area, 
fish in your wiring and quickly install 
floor outlets. 

Q-Floors are adaptable to all types 
of wiring covered in the National 
Electrical Code. Rearrangements and 
changes of office equipment or plant 
layout can be quickly and eco- 
nomically made at any time. 

Before you plan postwar construc- 
tion, get in touch with your nearest 
General Electric Merchandise Dis- 
tributor. He’ll be glad to send Q-Floor 
literature. 


Q-Floors and Fittings Manufactured by 
H. H. ROBERTSON CO. 
Farmers Bank Bldg., Pittsburgh, Pa. 
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Disposal of Government [nventortes 





ee 


How to dispose of government surpluses when the 
yar ends need not be an insuperable problem — if we 


ee it promptly and intelligently. But if we do not, 


ime markets may be disrupted, government funds 
wasted, production discouraged, and reconversion of the 
yhole economy to peace seriously hampered. 

What we need most in order to attack the problem 
estimates of how much surplus there will be, in what 
types of goods, and where. 

At the war's end, government inventory of war goods 
likely to total around 60 billion dollars. Most of this 
will consist of aircraft, ships, and other ordnance. Only 
sme 15 billion dollars or less will be in food, clothing, 
ticks, tools, chemicals, medical supplies, transportation, 
qgineering and communication equipment, and other 
goods for which there is a civilian market. 

Inaddition, war contractors will have about 10 billion 
dollars of inventories, the bulk in specialized raw mate- 
tials, goods in process, and finished products. Only about 
me-fifth of the total, or some 2 billion dollars, will be 
marketable or usable for civilian purposes. While the 
gwernment takes over the usable inventory, the ex- 
war-contractors will have to build up their stocks for 

I peacetime production, so that on balance, they will 
not be disposing of usable inventories in large volume. 

Not even all of the usable war-end. inventory will be 
‘uplus” for sale to civilians in competition with new 

B ptoduction. Some of it will be needed by the sizable 
Peacetime Army and Navy we are likely to maintain, 
aid such additional items as can be stored without seri- 
is deterioration or obsolescence will be held against 
possible future war emergencies. Some of it will be 
disposed of abroad. And up to half of it will be abroad 

i Md may be sold there or used for relief. 

After allowing for these factors, the war supplies to 
bedisposed of in our own markets probably will be less 
than 10 billion dollars (cost basis). While the total 
Blot overwhelming — the equivalent of two months’ 
Mal sales—in certain lines the surplus will be several 
“og instead of a few months’, normal supply. In 
Fatcular, the volume of scrap metals available from 


w 





otherwise unusable munitions will present a problem. 

A great deal can be done now to reduce the size of 
the postwar surpluses by achieving a better balance be- 
tween military needs and supplies and avoiding exces- 
sive inventories of particular raw materials or finished 
goods. This work needs to be pressed, not only to sim- 
plify our transition to peace but also to prevent wasting 
productive energies during the war. Furthermore, when 
the war ends on one front, inventories of war materiel 
should be worked down to the reduced scale of remain- 
ing military activity. 

We cannot develop programs of action until we know 
approximately how much of each type of item is to be 
sold, and where and when it will be available. Wide 
margins of error are inevitable as long as large-scale pro- 
curement and large-scale consumption are still taking 
place; yet such information is essential and must be de- 
veloped. Indeed, improved inventory records and esti- 
mates are badly needed for the conduct of the war as 
well as for managing the surpluses after hostilities cease. 

In decisions on the disposal of war-goods inventories, 
the public interest must be the prime consideration. 
Proposals that none of these goods should be sold do- 
mestically because of competition with new production 
obviously are untenable. Everything that is not needed 
by the Armed Services or for other special purposes 
should be disposed of ultimately. The real problem is 
not whether surpluses should be sold, but rather to 
whom, at what price, and at what time the sale should 
be effected. 

In the distribution of such large quantities of goods, 
we believe that established trade channels should be 
used wherever possible. Otherwise, we shall witness wide- 
spread speculation in war goods and the mushroom 
growth of inefficient and disruptive fly-by-night distrib- 
utors. This will benefit only a few speculators and will 
discourage legitimate producers and distributors from 
making their normal commitments. 

All war contractors should have the privilege of re- 
taining those inventories for which they are willing to 
pay actual cost or a fair price negotiated with the gov- 





ernment procurement agency. The balance of the in- 
ventories in the hands of war producers should be 
assembled by the government and sold in an organized 
manner. It is of great importance that the plants be 
cleared of these inventories at once so that the process 
of conversion to peacetime operation can proceed with- 
out further delay. ‘To accomplish this, preparations must 
be made before the end of the war for speedy deter- 
mination of the inventories to be moved and for a huge 
volume of storage space to accommodate them. 


The price which can be realized and the timing of | 


sale are closely related. Certainly the best prices will 
not be secured if the government attempts to dispose of 
large supplies of material and products suddenly without 
regard to market conditions. Most businessmen rightly 
favor an early transfer of surplus inventories from gov- 
ernment to private ownership. But, they also realize 
that if all the surpluses are dumped indiscriminately as 
they become available, many markets will be badly de- 
pressed, and the resulting low prices will bring lower 
production. If this depression effect becomes general, 
as it easily can, it will be costly to the nation in: terms 
of jobs, income, and goods. 

In industries in which production is inadequate to 
meet postwar demands, an immediate sale of govern- 
ment inventories can prevent inflated prices and preserve 
balanced market conditions. In cases in which the sur- 
pluses are large in relation to annual production, the 
disposition can be scheduled over a period of years. 
Generally, however, it will be best to clear the surpluses 
as quickly as orderly sale can be accomplished rather 
than to leave them as a continuing threat. overhanging 
the market. Most industries can, and should, take the 
disposal process in their stride without special dispensa- 
tions from the government. In this connection, it should 
be noted that the tax provisions for carry-back of losses 
and excess profit credits after the war greatly increase 
the possibilities for speedy disposal of surpluses without 
serious injury to producers. 

There will be some industries, however, in which the 
postwar surplus is so large that it would practically 
saturate the market for years to come. The problem of 
these industries is further complicated by their wartime 
expansion of capacity many fold in excess of peacetime 
requirements. These lines of production are, moreover, 
crucial for our national defense. Aircraft and shipbuild- 





ing are cases in point. Each of these situations calls j, 
careful study and discussion by all concerned to deri 
means to keep alive the necessary production Orpaniz, 
tions, the research effort, and the spirit of enterpri, 
Insofar as possible, the individual manufacturers should 
work out their own salvation in the conversion to peace 
time markets. ‘They can do this by taking on new ling 
by increasing their production efficiency, and by &. 
veloping technical improvements which make the ¢ 
isting inventories obsolete. But they still will need some 
kind of government protection or assistance while thy 
huge surpluses are being worked off. It is most ip 
portant, however, that such protection or subsidy be 
limited to a period of three to five years. It must no 
become permanent unless it is really essential for ou 
national security. 

The disposal of surplus inventories is part of the 
whole process of demobilization of the war effort ani 
conversion to peace. If this process is to be accomplish! 
with minimum dislocation and injury to our economy, 
it will have to be directed by a central agency which 
has developed adequate information service and is in 
position to coordinate the policies of the Armed Ser 
ices and the other interested executive branches of the 
government. This agency should draw freely on the 
knowledge of businessmen in the specialized problem 
of marketing surpluses in each industry. It should for 
mulate definite programs of inventory disposal for al 
industries in which the problem is acute; and it shoul 
make these programs public as soon as possible, so tht 
business can plan for the future with confidence. In lag 
measure, the success with which we make the economit 
transition to peace will depend on the quality of gor 
ernment administration in the process of industrial de 
mobilization. We shall need better organization for th 
transition to peace than we had in mobilization for wa 
if we are to avoid needless unemployment, loss of pit 
duction, and frustration of business enterprise. 


President, McGraw-Hill Publishing Company, I 





The A PULFUZSWITCH 


insures against loose contacts and resultant overheating ... The fuse-holding switch blades 
are 80 designed that the placing of the fuse carrier into the ON position of the switch auto- 
matically clamps the fuses tight ... At the same time, the switch blades make pressure contact 
with the fixed switch parts, insuring full current carrying capacity. ... These photographs 
show how this is accomplished. 


Note how fuse clamp switch blades, Each unit is equipped with 
in ON position, make pressure con- @ solderless type pres- 
tact with switch contact slots in the sure connectors; visible 
base. This draws the tips of the ON and OFF indicators; 
switch blades together, and pulls ventilating holes in fuse 
Suse clamps tightly around fuse fer- carrier; contacts for bus or — 
rule. Contact parts are silver plated, cable integral with contact 
for low resistance and long life. slot member, and pull han- 
Bakelite barriers isolate each fuse dle for reversing switch. 
in an individual compartment. 


@ PULFUZSWITCH units are made in 30, 60 and 100 ampere capacities, for 250 volts or 

less; also 30 and 60 ampere, 600 volts. They are assembled into panelboards (with either 
single or double row of branches) for all types of feeder systems. 
60 ampere branches are convertible to 30 ampere—a desirable 
convenience for heat and power service. 

Boxes are of galvanized steel. Wide gutters and ¢) Pressure 
type (Solderless) Connectors expedite wiring. Fronts are rust- 
proofed, and attractively finished in pearl gray. Available for 
both surface and flush mounting ... For further information; 
write Frank Adam Electric Company, Box 357, St. Louis, Mo. 


Frac sicn cr | ser 
BETTER JOB 


Prank Hdam 


ELECTRICAL PRODUCTS | 
for War Industry | 


FRANK ADAML,ELECTRIC CO. 
ST.LOUIS, MO.U.S.A, 
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“4 erecreic &) 5 
INTERIOR 
MAGNETIC STARTERS 


WIDE, COORDINATED RANGE of stock units 
... from “TT” manual starters for small motors to 
complete multi-motor CONTROL CENTERS. 


TRUMBULL-PIONEERED VERTICAL CON- 
TACT design prevents dust and carbon troubles. 


WIRING, INSPECTION, REMOVAL and RE- 
PLACEMENT of parts FROM THE FRONT saves 
installation and maintenance time. 


COMPACT, SPACE-SAVING COMBINATIONS 
include starter and disconnect in same box. 


“BUILDING-BLOCK SIMPLICITY” in laying out 
centralized multi-motor control installations with 
Trumbull “packaged” stock-unit-type MOTOR 
CONTROL CENTERS. 


@ Whether you need a salit 
for a single small motor ot 
modern conan — rs 
an entire producti +1 
look to Trumbull. We will b 


M C Oo A lad to send you-Motor 
T R ST RTERS ficerature upon request. Ask fi 
: Bulletins 404 & 411. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY © PLAINVILLE, CONN. © a GENERAL ELECTRIC 36] ORGANIZATE 
OTHER FACTORIES AT NORWOOD (CINN.) ©. — SEATTLE — SAN FRANCISCO — LOS ANGELES 
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FOR FOUR 40-WATT 
FLUORESCENT LAMPS 


Yes, Sir... right up the line, the Curtis “Warrior” is a popular 
unit... the contractor finds it easy to sell because of its many 
features ... the electrician appreciates its flexibility as it is adapt- 

able for a variety of installations, and the customer goes for its 


' attractive appearance, high efficiency and easy maintenance. 


Full details and complete specifica- 
FOR FOUR 40-WATT FLUORESCENT LAMPS 


tions are available in a newly issued he , 1/ A 7 
bulletin. Write for your copy today. - W ARRI OR” 


WZ CURTE SLighliseg 


C6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 


Bh akon 


Electrical Contracting, March 1944 





Tri-stand is a roomy yy In 10 
portable work-bench fom we \ Seconts...| 


F omnis Te =i E> No. 652 
in 73 exentcl] | OO to thread 1” to 2” pipe 


sizes 


@ Fold in the hinged legs, take it to your job, set @ Spin it up, spin it down—and this modern speedy 
it up quickly and you’ve got an efficient vise and No. 65R is ready to thread 1”, 1}”, 14” or 2” pipe or 
conduit—clean accurate threads cut with high-speed 
steel dies that stay in the threader, no bother with 


extra sets of dies for 


a work-bench that stands solid against tipping over, 
with lots of room for oil can and tools. Feet screw 


down and there’s a ceiling brace, if you need : : 
each size. Mistake - 


them. Vise has tool steel LonGrip no-mar jaws and proof work-holder sets 
pipe rest — and handy 7 to size instantly, only 


pipe benders for three “< ee a one screw to tighten. 


sizes of pipe or conduit. It’s a rugged steel-and- 


For more for your money, malleable tool you en- 


ask for the RIFAID Tri- joy using. For easier {@ 


seas uicker threading, bet- 

stand, yoke or chain vise il — ANS 
models, at your regular ; tool cost, ask your Sup- : ye) No. 

Supply House. Pcie : ply House for the effi- - | “on 

Vise. a cient No. 65R. — 


Sold. by Supply Houses Everywhere Millions of E-RUCzex00 Tools net 


* PIPE Baeolts x 





THE RIDGE TOOL COMPANY 


Elyria, Ohio, U. S. A. 
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NOTE THESE FEATURES 
ADDED 
FOR YOUR CONVENIENCE 


ENGINEERING TABLES 
COMPLETE DIMENSIONS 
FLAT OPENING PLASTIC BINDING 
NEW PHOTO-DIAGRAMS 
THREE-WAY INDEX—PICTURES, 
PRODUCT, CATALOG NUMBER 
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~$144 PAGE CATALOG PACKED WITH 


FACTS Adeut FITTINGS 


based on 25 years of “Know-How” 


Here’s an easy-to-use working tool for everyone whose 
future plans call for electrical fittings. Here are the results 
of wide pre-war experience seasoned and tested under war- 
time service conditions . . . the facts you need to know 
about an improved line of O.Z. products including the 
latest O.Z. developments in 


e SOLDERLESS CONNECTORS 
e POWER CONNECTORS 
e GROUNDING DEVICES 


e CONDUIT FITTINGS 
e CABLE TERMINATORS 
e JUNCTION BOXES 


This new catalog gives you timely information 
in practical form, covering improved products, 
expanded lines, newly developed lines and 
reduced list prices. A request on your letter- 
head will bring you your free copy. 


0] JELECTRICAL MFG. CO. 
e ‘* 262 BOND STREET -. BROOKLYN, N. Y. : 


REPRESENTATIVES 1 N os Ly ee ne’ CAF t& $s 


@ 5248 





PROPER ADHESION AND FUSION 
ARE “MUSTS"” IN 


PANTHER 4x» DRAGON TAPES 


A FRICTION TAPE serves its function only of rubber tape, proper fusion is required 


so long as a proper degree of adhesion each successive layer of tape is to remaiy 


exists. When adhesion falls below a mini- firmly bonded to its neighbors. Without, 


mum, there can be no assurance of acon- _ proper degree of fusion, rubber tape offey 


tinuously sealed joint. Similarly, in the case _ poor insulation of the joint. 


RUBBER TAPE 


1, Guaranteed Footage 
2. High Grade Compound 
3. High Tensile Strength 
4. High Elongation 
5. High Dielectric Strength 
6. Uniformity of Thickness 
and Width 
7. Excellent Fusion 
8. High Insulation Resistance 
8. Excellent Tackiness 
10. Colorful, Attractive Boxes 


PANTHER and DRAGON Friction and Rubber Tapes a 
constantly tested at the factory to ensure sufficient & 
grees of adhesion and fusion. 


Fully meeting all the requirements of A.S.T.M. and Fe 
eral Emergency Specifications, PANTHER and DRAGOI 
Friction and Rubber Tapes are being specified and wa 
by electrical contractors who recognize the guaranied 
performance of factory-tested tape. 


PANTHER AND DRAGON 
BRANDS EACH OFFER 
FRICTION AND RUBBER 
TAPES 


SOLD THROUGH 

RECOGNIZED 

INDEPENDENT 

WHOLESALERS 
$3. High Tensile Stre 
4. High Adhesive 5b 


PANTHER & DRAGON (iesewes 


FRICTION AND RUBBER TAPES 


HAZARD INSULATED ap DIVISION OF 
WIRE WORKS ! THE OKONITE CoO. 


WILKES-BARRE, PENNSYLVANIA * OFFICES IN PRINCIPAL CITIES 
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with 

The invention of labor-saving appliances m 
strides after 

Shown above are a 


Emerson i prove that there are no for circr 
i all battle 


4 skill and experiences 
ge of new materials 


make news 

early ideas 

comfort and conveni 

jndustries- 

Today Emerson-Electric js making news by de- 
voting its 53 years of precision craftsmanship to 
ghe creation and production of vital weapons © 
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130.9000 REASONS 


tl f 
i 
My 
Wait 
ja 


SS 
—\ 


i] 
a 
a omemel 
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— 
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From better See-ability for war work 
will come higher levels of lighting for 
everyone—greater efficiency for busi- 
ness and industry, better living for 
American homes. As soon as materials 
and manufacturing facilities are avail- 


able, Westinghouse will lead the wayin 
such lighting developmentsas:(1)Long 
thin fluorescent lamps in new shapes 
and sizes, for store display and feature 
lighting. (2) A brighter kitchen for 
lighter work—supplementary light for 


the sink, inside dark cupboards, over 
work surfaces. (3) Soft, comfortable 
fluorescent light in banks and ofiees 
for faster, more accurate work, 
leadership in lighting, today wt 0 
morrow—watch Westinghouse: 


S! 
LET’S ALL KEEP BACKING THE ATTACK. BUY MORE WAR BOND 
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FOR SEE-ABILITQT YW 








Building today’s super-powerful aircraft engine calls for a high level of 
See-ability. For each giant 2200 horsepower motor made in this plant de- 
mands 80,000 machining operations and 50,000 inspections— 130,090 
vital seeing jobs where improper lighting could mean a serious, delaying 
error. See-ability —made possible by today’s high-efficiency Westinghouse 
Mazda Lamps—enables workers to combine hairline accuracy with high 
speed operation, cuts down eye-strain and fatigue. For efficient, depend- 
able service, recommend bright, long-lasting Westinghouse Mazda Lamps. 
Westinghouse Electric & Manufacturing Company, Bloomfield, New Jersey. 


Plants in 25 cities . . . offices everywhere. 





Westinghouse 


MAZDA LAMPS FOR SEE -ABILITY 


Enjoy the Westinghouse radio program with John Charles Thomas, 
NBC—Sunday—2:30 p.m.—E.W.T. 


Electrical Contracting, March 1944 - 





FULL AND 
COMPLETE 


SANGAMO 
TIME SWITCHES 


@ There are types to meet every protective 
lighting control need. The complete line 
includes Astronomic Dial, Synchronous 
Carry-Over, and Outdoor Time Switches. 
Form VSW2 Astronomic Dial Time Switch 
is shown above. Current interruptions up 
to 10 hours will not stop it nor affect its 
“on” and “off” settings. 


SANGAMO ELECTRIC COMPAN 


e For every hour of darkness, floodlights must be “on” to secure 
their full protective value. Automatic Control assures this by 
turning them “on” at the correct instant and by turning them “off” 
at the correct daylight hour. SANGAMO TIME SWITCHES do this 
job, daily, accurately, and without fail, leaving no lap-over periods 
of darkness that could result through human error. 


Where there is a need for floodlighting, there’s a sale for Aulo 
matic Control. 


If you are at the present time completing a floodlight sale—include 
SANGAMO TIME SWITCHES to give your customer full and cot 
plete protection. As a means of new business go back over thos? 
past floodlight sales and suggest SANGAMO TIME SWITCHES. 
Write today for our latest catalog. 


SPRINGFIELD 
ILLINOIS 


Electrical Contracting, March 1 








GEE WHIZ, 


DOESNT 
HEY, JOE, HERES COME OFF 


THAT TAPE WITH ON HAND 
PLENTY OF 


STICKUM 


NOW THAT IS 
WHAT I CALLA Be: 
ne PLENTY 
ROLL OF TAPE = ] HEAVY 


SURE /S--AND 
THE FOOTAGE 
IS GUARANTEED 


OW, ITS A 
QUALITY 108. 
DOWN 70 ITS 
CELLOPHANE 
WRAPPER/ 


You'll See WHAT A DIFFERENCE 


there is in tape when you try Gold Seal! 


There are “tricks to every trade” —and we believe we use a few that 
other tape makers haven’t heard about. Some of them cost a bit more to 
put into the product ... others are “secrets”. But—if you could see us 
make Jenkins Gold Seal Friction Tape, you’d know instantly why this 
tape gives a tighter, longer-lasting bond ... why it speeds up work... 
why it doesn’t ravel, “peel” and “dry out” like ordinary tape. 


A good example of Gold Seal superiority is furnished by the “unwind- 
ing test”: The Specification Test restricts the pull down rate to 25 inches 
per minute, but Jenkins Gold Seal Friction Tape cuts that rate in half! 


There are other tests just as convincing — but the best proof of all is the 
“on the job” test you can make yourself! Jenkins Bros. (Rubber Div.), 
80 White Street, New York 13,°N. Y.; Bridgeport; Atlanta; Boston; 
Philadelphia; Chicago. 

Other Jenkins Bros. tape products include Diamond Seal Friction Tape, and 
Diamond Seal Splicing Compound, which meet all ASTM and Federal specifications. 


(qe J 


“4 


FRICTION and RUBBER TAPES 


: , rm 
ADE BY JENKINS BROS ...MAKERS OF FAMOUS JENKINS VALVES 
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To help you plan ahead for 194X 


V 7 HEREVER groups interested in housing get together ning. This Department welcomes the opportunity of gi- 
these days, they discuss the many problems con- ing authentic technical advice on the proper selectionanl 


fronting them regarding postwar construction. Because planning of home electrical appliances and equipmetl 
of the inevitability of increased use of electrical appli- Write: Better Homes Department, Westinghow 
ances and equipment, they recognize that a radically new Electric €$ Manufacturing Company, Pittsburgh Ji 
approach must be taken in planning electrically for new Pennsylvania. 
homes as well as for the modernization of present homes. 


Questions which are raised in planning this important 
phase of construction are: 


What electrical appliances and equipment will 
be available for homes? Will there be radical 

th I portatice « 
changes in prewar models? What will innova- eles — et ‘in a 
tions be like? Watch for ws 


How should this equipment be arranged in the : and rag 30 
kitchen, laundry, utility room, living room, proeliot g 
bedrooms, and bath—for greatest efficiency? 


How about access for servicing? Utility con- 


nections? Lighting outlets and controls? Tune in John Charles Thomas, NBC, 
Sundays, 2:30 p.m., E.W.T. 





. . ® 

The Westinghouse Better Homes Department is pre- 
pared to give you information on these and any other estin house 
questions relating to the electrical phase of home plan- Plants in 25 Cities Offices Everywhere 
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FOR YOUR PLANT 








FOR YOUR PRODUCT | FOR YOUR LABORATORY 





















WITH LOW CURRENT CONSUMPTION 


devices. Write today for complete information covering 


fora continuously adjustable voltage or a constant voltage 
fom a fluctuating source, specify Transtat A.C. Voltage 
Regulators. Their velvety smooth, practically stepless con- 
tol is unmarred by current interruptions, arcing or line 
wiges. They operate with high electrical efficiency and 
cannot reduce power factor or distort wave form. With a 
ange from 0 to 100% rating, they may also be con- 


ected to provide higher than line voltages. Yet Transtats 





ae no more expensive than many other voltage regulating 
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manual, motorized and fully automatic Transtats. Ask for 


bulletin 51-2U. 


© Cutaway view of a typical TH Transtat showing both 


outside case and arrangement of parts inside case. 


* 


AMERICAN TRANSFORMER COMPANY 


178 Emmet Street, Newark 5, New Jersey 





(Here’s another ad in the series that brings a vital message to your customers.) 


In postwar planning... 


















differ 
playe 
volta 
inten 
It sh 
and I 
And 


HOW is just as important as WHAT |: 


by ec 


No MANUFACTURER can predict all the new prod- —_ Right now is the time to find out how your plants W 
ucts he will make in the next decade. But he does = wiring system measures up... what it needs to the 
know that new and improved methods of produc- meet postwar requirements. By all means, bring . 
ing them are already here—methods calling for _—- your electrical contractor and utility power 0 
increased use of electric power. gineer into the advance 
That’s why far-seeing management is attaching _ planning stage. Unwired 
such importance to adequate wiring... seeing planning will cost youa 
that it’s a basic part of all postwar planning. They _—lot more than planned — 
realize that tomorrow’s competitive position will wring. 4224 7 i 
depend more than ever on electric energy... and 
adequate wiring to harness it. HELP BRING VICTORY SOONER . . . BUY MORE WAR BONDS 


be w 


KEY TO POSTWAR BUSINESS 





mit ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 


Votan 
L 
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Announcements have gone out to the trade of new 
gandard length cold cathode fluorescent: lamps. Eight 
foot tubes can be installed by electrical contractors. 
Reflectors and auxiliary equipment are developed 
around the new lamps. The custom-made features that 
have heretofore characterized cold cathode lighting 
and limited it pretty much to the neon sign people no 
ger controls its application to lighting. This is a 
distinct forward step toward bringing cold cathode lamps 
into our family of useful light sources for interior illumi- 


nation. 


Ithas been said that the middle of a fluorescent lamp 
doesn’t know whether it is running from hot or cold 
cathodes. That’s right. But there is a difference be- 
tween hot and cold cathode lighting. It should be faced 
squarely. Certainly the kind and quality of light from 
hot and cold cathode fluorescent lamps are practically 
identical. There, however, the similarity ends. Hot 
athode lighting installations involve conventional volt- 
ages and wiring considerations. Cold cathode lighting 
jobs, however, involve radically different methods of 
witing, installation and design. 


And in the interests of lighting progress, this vital 
difference should not be ignored, soft-pedaled nor 
played down. It should be clearly understood that the 
voltages and currents involved in many of the higher 
intensity cold cathode jobs can deal out sudden death. 
Itshould be clearly recognized that expert installation 
and highly skilled maintenance are minimum essentials. 
And these considerations are so important that, in my 
opinion, the technical distinctions between hot cathode 
fluorescent lamps and cold cathode lamps are academic 
by comparison. 


What then? Shall we say “To hell with it,” and let 
the sign folks worry about this baby? No! That would 
be wong! Illumination is an impressively important 


WHAT ABOUT COLD-CATHODE 


phase of electrical work. Cold cathode lamps effectively 


widen the horizon of lighting methods and application. 


The inherent viciousness of lethal voltages is a challenge 
to the ingenuity and skill of manufacturer and installer. 
It can be controlled. It can be safe. 


As first principles, I want to offer the following ele- 
mentary considerations for the job. 


1. Interior cold cathode lamp circuits involving 60 
mils and over should include a relay or other device 
to open the primary current and ground the secondary 
terminals in the event of a lamp or circuit failure. 


2. Lampholders should be designed so that they are 
inaccessible. The shield or other device should effec- 
tively ground the terminal when open. 


3. Lampholders should be designed so that a locking 
device grounds the terminal before releasing the lamp. 


4. All high voltage terminals and wiring should be 
enclosed within grounded metal housings and raceways, 
sealed mechanically or by soldering or welding so as to 
be permanently inaccessible except to a skilled me- 
chanic. 


5. Cold cathode installations should be subject to 
annual reinspection by accredited electrical inspectors. 


The public will want and will buy cold cathode light- 
ing. ‘They will expect the same standards of safety to life 
and property that we have always built into electrical 
systems. The man in the street doesn’t know and should 
not have to care about the characteristics of voltages and 
current at the point of use. That’s our job and our 
responsibility. 
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WAR PLANTS 
CONTRACTS 


HE nation’s vast program of war-plant con- 

struction found electrical contractors well pre- 
pared and well qualified. Factories and military 
establishments were quickly completed and 
equipped with every electrical means to increase 
their efficiency. 

Many electrical contractors on important war 
projects reported: “The GRAYBAR Man wasa great 
help to us. His experience in selecting the right 
items, in expediting supplies and overcoming 
shortages helped make our performance a success.” 
Today, though the electrical contractor’s job is 
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changing, one part of the picture remains the same. 
Foresighted contractors are maintaining their 
close contact with GRAYBAR. For the present, this 
means faster delivery of war-essential supplies. For 
the future, it means a fully-informed source of 

















information on what’s new, what’s available and A 
what's best for the job, whether it be one of recor- de 
verting a war plant, electrifying a new housing lan 






project, or even lighting a new helicopter depot. 
In your local GRAYBAR office, there is a Repre 
sentative who will make your business his personal 












responsibility. Why not call him? 


0 ins 
inatic 
of 3f 


Neers of 
Sau plan 
Made ar 
vey, M 
How of 
be Wash 
When by 
ful life 
% more 








Electrical Contracting, March 1944 









eee 





ECONOMICS 
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0 insure against a decrease of illum- 
mation levels below a critical zone 
of 30 to 35 foot-candles, plant engi- 
teers of Sperry Gyroscope’s new Nas- 
tu plant at Lake Success, N. Y. have 
made an exhaustive illumination sur- 
"y. Many questions were involved. 
ve: often should fixtures and tubes 
na Should lamps be replaced 
en burned out, or at the end of use- 
life? Would group replacement 
More economical? If so, at what 
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TYPICAL FACTORY AREA showing general illumination provided by fluorescents. Note 
that close spacing of machinery would make maintenance by ordinary ladder very difficult. 


A 9 

study at Sperry Gyroscope’s new Nassau_ plant to 
determine the most economical method and time of 
lamp replacement to maintain designed intensities. 


By J. S. Massell, 


Chief Electrician, Sperry Gyroscope Company, Nassau Plant 


time should they be replaced? A de- 
tailed survey revealed the answers. 

The following is a report on the 
conduct of the survey, the more im- 
portant conclusions drawn, and the 
maintenance procedure that has been 
put into effect. 

Since every plant in the country has 
its own peculiar and individual operat- 
ing conditions and environments the 
results of this study may not be uni- 
versally applicable. However, the 





procedure and method can be applied 
wherever there is a problem of light- 
ing maintenance. 

For instance, at Sperry’s where plant 
operation is 24-hours, lamps are sel- 
dom turned off. Fluorescent lamps in 
the original building had operated be- 
tween 5000 and 7000 hours with only 
40 percent replacement. There seemed 
to be no indication that lamps were 
going out at any such rapid rate as in- 
dicated by published mortality. curves. 
Also, lamp depreciation continued on 
a downward trend rather than flatten- 
ing out as shown by published data. 
Further, washing lamps and fixtures 
after 5000 hours of unmolested opera- 
tion increased foot-candles only 10 
percent due to the cleanliness of the 
air-conditioned .atmosphere required 
for production. Thus, a section where 
fixtures had gone unwashed for 5000 
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FIG. 3—Curves A and B show that the cost declines in dollars per million 
lumen hours and finally flattens out at a definite value. The foot-candle 
curve C is the same as Curve E of Fig. 2. Since a minimum critical zone 
of 30-35 ft-c. has been established, lamps must be replaced at between 
3500 and 5000 hours regardless of which method (A or B) is used. 


hours gave a reading of 30 ft-c. Wash- 
ing only increased this to 33 ft-c; not 
enough to justify the cost of a wash- 
ing operation alone. However, by re- 
lamping and washing, foot-candle 
levels could be restored to an initial 
illumination of about 50 ft-c. and a 
maintained level (in the case of day- 
light lamps of about 42 ft-c. This gave 
respective increases of approximately 
67 percent and 40 percent over the 
diminished value of 30 ft-c. at the end 
of 5000 hours. 

Thus it is seen that every lighting 
system should be given individual 
study for determination of maintenance 


policy. 
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Every lighting system is designed 
to give a definite average maintained 
intensity of illumination. In addition, 
minimum levels should also be de- 
termined. Otherwise, if these values 
are not given and have no major im- 
portance, then we have no basis for a 
study on the economics of operation. 
However, once the seeing requirements 
are established, the study becomes a 
matter of straight-forward calculations 
based on the development of obtained 
data. These include many series of 
foot-candle readings over the complete 
life of the tubes under the varying 
conditions of individual replacement, 
group replacement, before and after 





eral hundred hours operation, averagt 
maintained levels on the drafting table 
measured 65-70 foot-candles. 

The survey then proceeded to th 
factory sections of which 4 typicl 
section layout can be seen in Fig! 
Note that fixtures are grouped so tt 
a third fixture may be added for er? 
two already installed, should lighting 
requirements demand it. Already, # 
a few sections, these additional mt 
have been installed. Fig. 1 showsit 
ture spacings for a 3,200 
section. All fixtures are two lamp 
watt closed-end units. This git’ 
picture of the general illumination p? 
vided. In addition, local lighting * 
used at all benches and wherevet 
intensities are required in the 
100-250 ft-c. 

As a typical example of the 
ure, assembly sections No. } ang’ 
2 are chosen. In section No. |,# 
readings 30 inches above 
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averaged 50 ft-candles. Daylight tubes 
were used and after they had operated 
well beyond the 100 hour period, spot 
checks revealed an average of 42-foot- 
andles. Finally, at the end of approxi- 
nately 7,200 hours of operation, with 
an estimated 60 percent of the original 
lamps. still burning (40 percent re- 
placed at various times) the average 
reading had dropped to 28 foot-candles. 
Assembly section No. 2 was identi- 
al to No. 1 except that white tubes 
were used. Readings taken here well 
peyond the 100 hour period averaged 
7 ft-c, showing an increase in main- 
tained foot-candles over the daylight 
tube of about 5 ft-c. And at the end 
of 7,200 hours of operation (and under 
the same conditions of 40 percent re- 
placements) readings still showed 
higher foot-candles, averaging 30 ft-c. 
(about 2 ft-c. over the daylight). 
However despite the higher lumens 


output of the white lamps, the daylight 
lamps show slightly better performance 
in that the white tube had a total de- 
preciation of some 36 percent while 
the daylight tube output decreased 
some 33 percent over a 7,200 hour 
operating period basing conclusions on 
the maintained value, i:e. readings 
taken after 100 hrs. operation. 

Certain fixtures were allowed to go 
unwashed over a 5000 hour period. 
Readings were taken, fixtures were 
then washed, lamps were washed and 
re-installed, and readings again taken 
immediately. The increase in foot- 
candles amounted only to about 10 per- 
cent. This was attributed to the air 
conditioning the modern exhausting 
equipment, and the general cleanliness 
of operations. 

This and similar additional data 
were accumulated and compiled. Be- 
cause of the longer average life of 


CONTINUOUS STRIP, glass covered flush troffers provide a main? 
tained level of illumination between 65 and 70 foot-candles 


CROW’S NEST IS used to get above production machinery without 


imterruption to operations. 


Sockets are given final inspection for 


tightness before replacing clean fixture. 
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ONE OF THE MAINTENANCE elec- 
tricians demonstrating how the mes- 
senger washes fixtures for installation 
the next day. Note the stack in the 
background waiting to be cleaned. 


fluorescent lamps experienced at the 
Nassau plant, it became necessary to 
select an arbitrary mortality curve on 
which to base calculations. After due 
consideration a 7,200 hour mortality 
curve was selected. This curve showed 
that at the end of 7,200 hours, 40 per- 
cent of the 26,000 lamps (approx. 13,- 
000 industrial fixtures are installed in 
the factory area) had burned-out or 
10,400 lamps. The curve also showed 
that in the next 2000 hours, 50 percent 
more would burn out or 13,000 lamps 
which is an extremely rapid rate. In 
addition, the remaining lumen hours 
of this 50 percent group are the most 
expensive as far as energy consumption 
is concerned because of the decreased 
lamp efficiencies. 

Thus it was seen that the cost of 
individual replacement was beginning 
to assume huge proportions, and that 
group replacement should be made at 
some definite time. Further cost 
analysis substantiated this and revealed 
the economic “smashing point”. 

Cost calculations were simplified by 
reducing fixed charges and energy 
charges to an equivalent energy 
charge. That is, annual fixed charges. 
per lamp were estimated and added to 
the annual cost of energy per lamp in- 
cluding ballast losses and average 
efficiencies. Thus a figure of 1.062 
cents per kwh. equivalent energy rate 
was derived. Individual lamp replace- 

(Continued on page 165) 
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CONTACT SURFACES, arc- 
barrier condition, connec- 
tions, alignments, etc. are 
carefully checked in routine 
procedure each day. 
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N replacing men called for the serv. °% the 
| ice, one of New York City’s large leaves a 
buildings trained women for cle § ts su 
vator maintenance. The result has been lashing 
very gratifying according to the.chie jf ‘tation 
mechanic who has direct supervision §%t surf 
of the work. connectioy 
As can be seen in the accompanying ff tis daily 
photographs, the equipment is of § Every 
ancient vintage requiring careful and i contact b 
thorough maintenance and inspection ff down con 
All the equipment is still in exceptior- tut. Eack 
ally good condition due in large part and inspec 
to the preventive maintenance and it fad the b 
spection program that has always beet "ay parts 
carried out on a strict schedule. Ings, pig 
The electrical staff consists of @ that are it 
chief mechanic having supervision over tan be ins; 
all the buildings; day shift electriciats ary, 
and helpers; and night shift electrical At the s 
mechanics and helpers. The number Yigg 
of mechanics and helpers on each shift f Wake-inin 
and in the various buildings d placed. 
upon the number of elevators and the Periodical! 
condition of the equipment. In the “a the 
building where these pictures wet ie a 
taken, there are eleven passenger am iden of : 
_—s : ndition. dividual, P 
freight elevators—all in good conditi 
=< : dition Nall, The 
This inventory of equipment com a 
includes cables, cars, rails, control 9 man 
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EACH SHOP IS EQUIPPED with a lathe, drill press and various motors, etc. The manpd n and of tis mainte 
other necessary tools to meet the maintenance requirements. ments are one electricia 
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Metropolitan Skyscraper Employs Women 
Helpers to Maintain Elevator Equipment. 






pelper on day shift, and one electrical 
mechanic and two helpers on night 
shift, Flexibility is derived from the 
get that each building has similar 
safts, and if the necessity arises, sched- 
ties can be changed, and men shifted 
handle big over-haul jobs. In emerg- 
ies, personnel can be called in from 
oer buildings to render assistance. 

Fach building keeps its own stock 
dfreplacement parts. Each has its own 
shop with tools, engine lathe, and drill 
press, 

From time to time, the chief me- 
chanic sends out revised inspection and 
maintenance procedures. In general, 
however, the day shift does only minor 
inspection and maintenance of a tem- 
porary nature. They locate trouble and 
fx it temporarily until the night shift 
an make a permanent job of it. 

The night men work on a little 
sricter schedule. Since the elevators 
are not in use, the night men carefully 
inspect all equipment each night in a 


routine manner. T ist this i - : 
opens on ne WOMEN HELPERS have proved themselves capable in inspection pro- 
ton, the day man in charge always : , ; 
cedures and repair work. The girls can handle maintenance tools 
laves a report on any unusual occur- ; 
s large ) almost like any expert. 
or ele: ces such as a sparking commutator, 


as been @ Ushing contacts, sluggish solenoid 
e.chief § Peration, etc. Brake adjustments, con- 
rvision “Xt surfaces, oil levels, commutators, 
connections, solenoids, etc. come under 
anying this daily inspection procedure. 
is of § Every six months the control and 
ul and § contact board of each elevator is torn 
ection. own completely to the last bolt and 
eption- tut. Each part is thoroughly cleaned 
ye part aud inspected. Worn parts are replaced 
and in- atl the board is reassembled. In this 
ps beet "ay parts such as pins, bearings, bush- 
iS, pig-tails, contacts, springs, etc. 
; of & i tlut are impossible or hard to get at, 
yn over “Al be inspected and replaced if neces- 
ricians Sty. 
tril | At the same time, other parts of the 
jumber uipment such as safety devices and 
h shitt hrake-linings are checked and can be 
depend replaced, Commutators are dressed 
nd the Bodically and undercut without re- 
In the § "ving the armature from the stator. 
| were Such a program places a heavy 
er and harden of responsibility upon each in- 
dition dividual, especially when staffs are 
ndition Bll. The women have replaced the 
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nen slike: “e oo and ~ doing a LOOSE CONNECTIONS are tightened. Each accelerating contactor is 

ye i vk in carrying their share of equipped with five contacts operating at various air-gap adjustments 
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ENGINEERING 





equipment reported at A.I.E.E. technical meet- 


cables on current rating was the 

subject of a paper that attracted 
much attention and discussion from 
engineers the country over gathered 
at New York City, A.IE.E. head- 
quarters for the annual winter tech- 
nical convention. The paper was based 
on a series of tests using conduits 
grouped on standard dimensions and 
under conditions simulating free dis- 
sipation, side restriction but vertical 
dissipation, and an enclosure restrict- 
ing dissipation. 

Another paper dealt with a control 
scheme for thyratron motor control 
by which the rectifier functions as an 
inverter, decelerating the motor by 
regeneration. Then, acting as a recti- 


[: effect of mutual heating of 


Advances in design and application of electrical 


ing mark new milestones in industry progress. 


fier accelerates the motor in the re- 
verse direction. By this method, arm- 
ature current can be held at a constant 
value at less than rated amperes and 
can stop the armature faster than plug- 
ging. 

Among other subjects covered were 
single phase motor windings, current 
limiting power fuses, supervisory con- 
trol of industrial distribution including 
low voltage feeders, induction heating, 
and transformer loading by tempera- 
ture. 

Significant as picturing recent elec- 
trical engineering progress the follow- 
ing abstracts give some of the high- 
lights of important papers presented at 
the meeting. Complete papers are 
available from A.I.E.E. for a small fee. 





Current Rating of Cables 
As Affected by Mutual 
Heating in Air or Conduit 


The current rating of cables is de- 
termined, in addition to its inherent 
characteristics, by its surroundings. 
The cable may be exposed in air, drawn 
into conduit in air, buried directly in 
the ground, or drawn into a duct in the 
ground. It is rarely necessary to con- 
sider a single cable; that is, it is cus- 
tomary to install a number of cables 
in a group. Thus, instead of a single 
cable dissipating its heat to the sur- 
roundings, the problem becomes more 
complex because of heat being dissi- 
pated from each cable on all cables in 
the group. Therefore, the current rat- 
ing for a single cable must be modified. 
Thus heating constants obtained from 
experimental data are added to the 
thermal resistance of a single cable for 
each additional cable. 

This new research consisted of tak- 
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ing 1- and 4-inch standard conduits 
in groups of 1, 3, 6 and 9 with standard 
spacing between conduits, inserting in 
each conduit a twisted pair of No. 19 
AWG hotbed heater wires and apply- 
ing various amounts of heat (watts per 
foot) to obtain a curve of temperature 
rise of the conduit above ambient tem- 
perature. As it is important to know 
the effect on the heat dissipating prop- 
erties of the conduits when conduits 
are installed close to a wall, near ceil- 
ings or in completely covered runways, 
tests were made with conduits freely 
open to the air; with barriers of paper 
board about 4 feet high, spaced about 
2 feet from the conduit; and with bar- 
riers and covers, the latter about 2 
feet above the conduits. These three 
conditions simulated free dissipation 
of heat, side restriction but vertical 
dissipation and an enclosure restrict- 
ing heat dissipation. (Test methods 
are shown in appendices.) 

The effect of groupings is very defi- 














nite for a given watts per duct foot and 
the differences between free dissipa- 
tion, side restricting and enclosure 
restricting are not great. 

The allowable conductor tempera. 
ture in a cable determines its current 
rating. Therefore, it is obvious that 
the watts per foot of conduit must de- 
crease as the number of conduits ina 
group increases to give the same 
temperature rise of the conductor. It 
was, therefore, decided to study the 
variations in the number of watts per 
conduit foot for the same conductor 
temperature rise. 

The obtained data disclose some in- 
tnteresting information provided we 
do not try to be too exacting. This 
will be found to be justified when one 
considers the manner in which the data 
will be used. 


(A) There is not a great deal of dif 
ference in the ratio of the watts 
per foot for a group to the watts 
per foot for a single conduit for 
a given arrangement of conduits 
and a specific temperature rise, 
between the conduits in the 
“open”, “isolated”, or “isolated 
and covered”. This is fortunate 
as it simplifies the problem be 
cause it can be assumed that al 
are alike and, therefore, the same 
correction will apply for al 
cases. 




































There is an increase in the rato 
with an increase in the temper 
ature rise, due, no doubt, to the 
increase in air convection ctf 
rents. This, too, is helpful, as 
the ratio for, say, a 10°C. rise 
may be taken knowing that if the 
cable is designed to give a highe' 
temperature rise of the condutt, 
the values for grouping based om 
10°C, rise will result in om 
servative ratings. 


(B) 
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DEVELOPMENTS 





(C) There is not a great deal of dif- 
ference between the ratio for a 
given case of 1 inch and 4 inch 
conduits for the conditions of in- 
stallation, namely, the standard 
spacing of conduits. This is 
helpful for it means factors set up 
are applicable to any size conduit. 


(D) It is obvious that as the spacing 
between conduits is increased, 
the influence of conduits on each 
other will decrease. These tests 
probably represent the closest 
spacing likely to be encountered. 
Larger spacings will - permit 
higher currents and if conditions 
warrant, should be made the sub- 
ject of special investigation. 


(E) As one wishes to make it as 
simple as possible in calculations, 
average values must be selected 
such that any errors are on the 
conservative side. Also, they 
should be easily applied. 

Some conclusions are suggested, such 
as, avoid if possible vertical grouping 
of conduits, staggering if necessary. 
Avoid loading up inside conduits and 
get the benefit of the better heat dis- 
sipation from outside conduits. 
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Thermal Protection of 
Transformers Under Overload 
Conditions 


Overloads may be obtained in close 
agreement with the recommended 
emergency overload curves by the use 
of a relay which is controlled by a 
specially designed heating coil or by 
a specially designed relay with a con- 
ventional heating coil. Since a relay 
operates at about the same temper- 
ature for ultimate conditions, the relay 
and heating coil must have such char- 
acteristics that it will permit the trans- 
former hot-spot temperature to reach 
considerably higher values for short 
times than for ultimate steady-state 
conditions. A detailed study of this 
problem has shown that this may be 
satisfactorily accomplished by the use 
of a lagged heating coil which has a 
relatively large time constant in com- 
parison with that of the transformer 
winding, or by the use of a heating 
coil the time constant of which is 
about the same as that of the winding 
for operating a relay that is compen- 
sated for the changes in ambient 
temperature. 

This relay which has been developed 
can be set to perform three separate 
functions: control fans, give a warn- 
ing signal, and sound an alarm or if 
desired trip the transformer off the 
circuit. 


Heating Non-magnetic 
Electrical Conductors By 
Magnetic Induction 


Heat can be generated in a piece 
of metal or other conducting material 
by wrapping a coil around the piece 
such as the cylinder shown in la of Fig. 
2 and causing a current of suitable 
magnitude and frequency to flow in the 
coil. The great advantage of this type 
of heating is that the heating can be 
accomplished without contacting the 
piece to be heated. This allows the 
heating to be accomplished while the 
piece is moving or enclosed in a pro- 
tective atmosphere. Also the heat can 
usually be concentrated just where it 


is needed, and a piece can usually be 


heated faster by induction than by any 
other method. The desirable fre- 
quency to use for induction heating 
depends on the size and the electrical 
properties of the piece to be heated and 
may vary from 25 or 60 cycles per 
second for heating joints in iron pipes, 
to a few million cycles per second for 
heating very small non-magnetic pieces 
for soldering. Frequencies up to 10,000 
cycles .per second are generally ob- 
tained from rotating machines; for 
higher frequencies one must resort to 
spark oscillators or vacuum tube oscil- 
lators. 

Some of the applications require the 
heating of magnetic material such as 
iron and steel which, in general, are 
easy to heat. Others require the heat- 
ing of non-magnetic materials such as 
brass or copper which can be heated 
less readily especially when the piece 
to be heated is small and has a low 
electrical resistivity. 

Almost any problem in induction 
heating can be resolved into the prob- 
lem of heating a cylinder, heating a flat 
slab or strip, or the heating of a sur- 
face by a current-carrying conductor 
near the surface. Methods of solution 
for these three cases should, therefore, 
enable one to calculate any problem 
where the material to be heated is non- 
magnetic. 
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FIG. 2—Curve shows the current den- 
sity distribution in the cylinder being 
heated by induced currents. 
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Inverter Action on Reversing of 
Thyratron-Motor Control 


The rectifier circuit which normally 
supplies power to the armature of the 
motor can, with proper control, be 
operated as an inverter to decelerate 
the motor by regenerating the rota- 
tional energy of the motor and its load 
into the a.c. system. The circuit then 
shifts to rectifier operation to accel- 
erate the motor and load to the preset 
speed in the reverse direction. 

The armature current can be held 
very nearly constant over the full 
reversal operation of deceleration and 
acceleration at a value which can be 
made less than the rated motor current. 
Test results and theory show that the 
motor’s inherent reactance is sufficient 
for inverter operation and that during 
normal inversion, commutation of the 
tubes is not difficult. 

In addition, inversion can be utilized 
to bring the motor to a stop more 
efficiently than by plugging and more 
rapidly and efficiently than by dynamic 
braking. 

The thyratron tube rectifier operat- 
ing a motor is in some respects com- 
parable to the Ward-Leonard drive, 
but it has at least one important differ- 
ence. The rectifier, unlike the gen- 
erator, is a unidirectional conductor. 
It will conduct current in only one 
direction. Therefore, if the rectifier 
output voltage is reduced, the gener- 
ated voltage of the motor cannot re- 
verse the current through the circuit. 
Since the current through the motor 
armature circuit must be reversed to 
reverse the direction of the motor 
torque, the armature connections must 
be reversed mechanically with respect 
to the tube circuit. To suddenly re- 
verse connect the rotating motor arm- 
ature into the “full-on” rectifier would 
amount to plugging with short circuit 
current. This would be, to say the 
least, highly undesirable from the 
standpoint of the tubes, motor commu- 
tation and the connected load. How- 
ever, by proper control, the tube cir- 
cuit may be made to invert the d.c. 
power generated by the motor into the 
a.c. lines at a controlled rate. 


Supervisory Control for the 
World's Most Modern Steel Mill 


For the first time in the history of 
steel mill design, the entire electric 
power supply and distribution system 
will be under the supervision and con- 
trol of a centrally located power dis- 
patcher. Particularly significant is 
the fact that all apparatus in the mill 
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FIG 3—The lines fanning out from the dispatching center represent 
the independent supervisory control channels used in a West Coast 


steel mill. 


motor rooms likewise will be remotely 
controlled and unattended. 

Supervisory control is a selective 
code system designed to provide re- 
mote control and supervision of a 
relatively large number of apparatus 
units through the medium of a single 
pair of control wires for each remote 
station. This system utilizes telephone 
type relays throughout and operates 
from a battery source of 48 volts d.c. 
It is simply a means by which remote 
station apparatus can be supervised 
and directed just as a substation oper- 
ator is directed by telephone. 

Each unit of the project is pro- 
vided with an entirely independent 
supervisory control set-up as in the 
accompanying diagram. Although all 
dispatching office equipments are lo- 
cated at a common point, operations 
can be performed or signals received 
over all equipments independently. 

With the power supply system for 
the mills literally at the fingertips of 
the dispatcher, all motor room appar- 
atus can be placed in service with an 
absolute minimum of manpower and 
in a minimum of time. Supervisory 
control provides immediate notice to 
the dispatcher of the loss of any 
normal power source. Standby tie 
lines between substations and between 
motor rooms can be switched in with 
minimum interruption to plant produc- 
tion. Provision is also made for the 
dispatcher to control system power 
factor to maintain maximum operating 
efficiency. 

In this plant, there are 11 control 
centers and approximately 500 control 
points, with provision for an additional 
200 future control points. In general, 
all 138 kv., 13.8 kv., 6.9 kv., 2.3 kv. 
and 460 volt, 60 cycle circuits, as well 
as the 250 volt d.c. circuits, are con- 
trolled by the supervisory control sys- 
tem. The 250 volt d.c. circuits through- 
out the plant are supplied from igni- 
tron type rectifiers with semi-high 








speed heavy duty steel mill type circuit 
interrupters. 

All remote stations and mill motor 
rooms are normally unattended and 
the entrance doors are locked. The 
dispatcher is provided with continuous 
supervision of each of these door locks, 
A special contact is actuated by the 
door lock mechanism and is inde 
pendent of the actual door position, 
Thus, once the door is _ unlocked, 
maintenance men may go in and out 
without actuating the alarm. 

Maintenance men will be required 
to check in with the dispatcher by tele- 
phone when entering a remote station 
and again when they are ready to 
leave. The door lock supervision 
feature provides a final check to make 
certain the station door is left locked. 


















Starting Windings for Single- 
Phase Induction Motors 


Calculation methods given in this 
paper supply the designer with a tool 
for computing the starting performance 
of any given winding ; they also enable 
him to determine the particular auxil 
iary winding best suited to meet aly 
given set of requirements. In this 
paper, use is made of the equivalent: 
circuit concept so popular in technical 
writing. Also, use is made of the com 
cepts of open-circuit reactance and 
short-circuit reactance. 

Starting Windings for S. plit-Phase 
Induction Motors. The design of the 
main, or running, winding is usualy 
fixed by considerations of efficiency 
and breakdown torque. The problem 
generally is to find the best possible 
companion starting winding. It Is 
not recommended as a routine desig" 
procedure to use circle diagrams, F 
gebraic equations are better suited to 
this purpose. However such equa: 
tions may be developed from diagrams 
First, from the diagram, two — 
starting windings will be recogni®™ 

[Continued on page 167] 
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NE of the most useful of the elec- 

tronic tubes for industrial use is 

the light sensitive phototube. It 
‘an react to superficial characteristics 
of passing objects without physical 
Contact for sorting or defect rejection. 
Itean guard dangerous machines. And 
through amplifiers and relays control 
Power from variation in light beams. 


6, Phototubes—Photo-Electric Emis- 
Sion 


Certain alkali materials such as 
metallic oxides of sodium, potassium or 
ata will emit electrons when they 
ie u jected to visible or invisible 

- This characteristic of the mate- 
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rial makes it possible to convert light 
energy into electrical energy. Elec- 
trons liberated in this manner are 
known as photo-electric emission. 

A typicai phototube usually has two 
electrodes, a semi-cylindrical cathode 
and a central anode, sealed in a glass 
tube. A typical cathode may consist 
of a silver base metal which is coated 
with caesium oxide. The caesium oxide 
is a light sensitive material and one 
of the best electron emitters among 
the oxides previously mentioned. The 
anode usually consists of a straight 
wire electrode which is mounted in the 
tube in such a position that its axis 
coincides with the axis of the cathode. 


of Electronic 


Tubes..No.5 | 


Concluding a series on the characteristics of 
electronic tubes, this article discusses the opera- 
tion of the light sensitive phototube. 


By Ralph B. Immel 


Control Engineer 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 


The anode is usually maintained at a 
positive potential so that the electrons 
which are emitted from the light radi- 
ated cathode may be attracted to it. 
The movement of electrons from the 
cathode to the anode constitutes a 
minute current in the order of micro- 
amperes which may be used to control 
some other electronic device. 

Fig. 32 illustrates the emission of 
electrons when the cathode is exposed 
to light energy. No electrons are 
emitted from the cathode when it is 
not subjected to light. The speed of 
response or the time for conversion of 
light energy to electrical energy is al- 

[Continued on page 170] 
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HE rapid expansion of war industry 
Tee created the necessity for many 

compact outdoor substations which 
can be easily obtained and quickly in- 
stalled with a minimum amount of ma- 
terial and labor. Simple prefabricated 
unit substations with 3-phase trans- 
formers rated up to approximately 5000 
kva, for primary voltages up to 69 kv. 
provide an economical means of sup- 
plying power to industrial plants. 

The incoming line switch must be 
capable of interrupting the transformer 
exciting current. Preferably, it should 
be mechanically interlocked with low- 
voltage bus circuit breaker to prevent 
the possibility of opening the switch 
under load conditions. A triple-pole 
horn-gap switch horizontally mounted 
on the top of a structure and operated 
from ground level is usually recom- 
mended for this service. The current 
rating of the switch should be at least 
equal to the normal current of the unit 
substation transformer or a minimum 
of 200 amperes. In case the transformer 
is suitable for loading in excess of its 
rated current for periods of one or two 
hours or longer, the switch rating 
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TYPICAL UNIT STATION of 34.5 kv. 














should be not less than such permissible 
loading current. 

The incoming line switches, fuses 
and bus supports should be selected 
with NEMA standard voltage ratings 
which correspond to the line-to-line 
voltage of the circuit. Standard rat- 
ings are 7.5, 15, 23, 34.5, 46, and 69-kv. 

The interrupting rating of the high- 
voltage fuses must be at least equal to 


Note the gang operated horn-gap switch 
and lightning arrestors connected to incoming line by disconnect clamps. 





the short-circuit current which the 
system can produce at the point of the 
installation. The calculation of th 
short-circuit current involves certail 
data in regard to the power suppl 
system and hence it is usually necessaf) 
to obtain the calculated or estimate 
value from the company furnishing the 
power. This information should d 
ways be given to the manufacturer # 

























CIRCUIT VOLTAGE RATING, KV. 

Arrester Max. Solidly Grounded Ungrounded-Neutral 

Line-to-Ground Neutral Systems Systems | 
Voltage, KV. Minimum Maximum Minimum Maximum 

3 3 5 1 3 

6 5 9 3 6 

9 9 12.8 6 9 

12 12.8 15 9 12 

15 15 18 12 15 

20 18 25 15 20 

25 25 30 20 25 

30 30 37 25 30 

37 * bs 30 37 

40 37 50 - .: 

50 ia 6 37 50 

60 50 73 ee .: 

73 i - 50 73 
























DISTRIBUTION TYPE arrester ratings for two circuit conditions @ 
various circuit voltage ratings in kv. 
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Prefabricated units permit quick installa- 
tion with a minimum of materials and labor. 


the time bids are requested. The same 
holds true when incoming line power 
circuit breakers are used for many 
utilities have established the type of 
breaker required for connection to their 
systems at various locations. 

If possible, the continuous current 
rating of the fuse should be chosen 
with due regard to the selectivity of the 
fuse (overcurrent operation) with the 
operation of other protective devices 
as well as to normal current in the 
circuit. That is, it is always desirable 
to provide a primary fuse with an am- 
pere rating sufficiently high to give the 
secondary circuit breaker time to inter- 
rupt a fault in the secondary circuit 
before the primary fuse blows. This 
can be accomplished by comparing the 
manufacturer’s time-current curves ap- 
plicable to the devices involved. The 
fuse manutacturer is usually in a posi- 
tion to assist with the proper fuse se- 
lection. If the time-current curves of 
the various devices cannot be readily 
obtained, an approximate rule of thumb 
is to select a fuse with a continuous 
current rating equivalent to twice the 
normal current of the transformer. 

Protection against lightning may be 
obtained through the use of either dis- 
tribution-type or station-type lightning 
arresters, the choice between the two 
types depending on the degree of pro- 


tection that can be justified for the 


particular installation. Some means for 
tisconnecting the arresters should be 
Provided. The most economical ar- 
rangement consists of disconnecting 
amps as illustrated. 

The lightning arresters, unlike the 
other devices, are voltage sensitive and 
should be selected with due regard to 
the system connections as well as to the 
line-to-line voltage ofthe circuit. With 
delta or ungrounded neutral systems, 

© arresters should be selected with a 
a line-to-ground rating at 
“ast equal to the maximum line-to-line 
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operating voltage of the system. With 
solidly grounded neutral systems the 
arresters may be selected with a lower 
voltage rating to give better protection 
at a lower cost. The ratings of dis- 
tribution type arresters recommended 
for the two circuit conditions are given 
in the table. Station-type Thyrite ar- 
rester ratings follow a similar pattern, 
although the range in circuit voltage 
to which any given arrester may be 
applied is somewhat narrower. 

The metal-enclosed unit substation 
equipment is completely factory assem- 
bled, ready to install. All parts are 
selected and coordinated by the manu- 
facturer from general engineering data 
furnished by the purchaser. The neces- 


By 
E. A. Williams, Jr. 


General Electric Co. 


sary data include: circuit voltage and 
frequency, transformer capacity, circuit 
breaker interrupting rating, number 
and size of feeders. 

The prefabrication of the high-volt- 
age structure, either wood or steel, is 
also an important feature because it re- 
lieves the industrial purchaser of the 
necessity of selecting and arranging de- 
vices and makes installation easy. The 
arrangement shown is for a typical 34.5 
kv. unit station, and provides maximum 
accessibility of the various parts of the 
equipment. Other arrangements oc- 
casionally will be required and it is 
wise to submit a one-line diagram of 
connections when specifying complete 
outdoor substations. 
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SIDE AND END ELEVATIONS of a typical small industrial substation 
for voltages up to 34.5 kv. One line diagram is shown above. 


43 


| 
| 
| 





FOOT-CANDLES PER WATT PER 
SQUARE FOOT 


Area to be 
Muminated 
Sq.Ft. 


At Mounting Height 
8’-81/,’ 9-91/,’ | 10’-101/,’ 


8.19 7.37 6.28 
8.78 7.56 6.72 
9.28 7.37 
9.83 


10.64 


construction industry in the past 
few years has taught the contractor 
the need and importance of job engi- 


T= rapid progress of the electrical 


neering. Those who were _ not 
equipped to offer this service found 
themselves bypassed for those who had 
the talent and facilities to start a 
project from scratch and end up with 
a well-engineered installation. 
Lighting of the commercial and in- 
dustrial type presents just such a 
field for active participation of the 
electrical contractor. In the past 
many lighting fixture contracts have 
bypassed the electrical contractor on 
the job simply because he was unable 
to make specific recommendations. 
The owner, then feeling no moral ob- 
ligation to the contractor, has gone 
direct to the manufacturer, wholesaler 
or utility lighting representative for 
his layout and purchases of fixtures. 
Contractor associations, realizing this 
deficiency among their members, have 
sponsored courses in lighting applica- 
tions or recommended attendance at 
prescribed courses being offered. 
Many contractors, eager to build up 
their lighting business, have taken 
advantage of this and are learning 
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LIGHTING 


By Leo W. Witz 


Continental Electrical Construction Co, 
Chicago, IIl. 


to make lighting recommendations as 
well as installations. 

Frequently the contractor is re- 
quested to give spot estimates of light- 
ing requirements right on the job. If 
he has his lighting handbook handy 
or sufficient manufacturers literature 
at his command he can, through labor- 
ious calculations, give the answer. If 
not, it means going back to the office, 
making the necessary calculations, 
then returning with the recommenda- 


tions. There is a need for such data to 
be condensed into working informa. 
tion which the contractor can readily 
use on the job. Some lighting fixture 
manufacturers have developed lighting 
calculators for specific fixtures, but 
in the main it is up to the contractor 
to develop his own condensed material. 

We, in our organization, have en- 
countered this problem. Our solu- 
tion was to develop two sets of con- 
densed tables—one for the convention- 
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GIG ALCULATIONS on the JOR 


Many contractors are requested to give spot estimates 
of lighting requirements in the field. This Chicago con- 
tractor has done the long involved calculations in the 


office and developed tables which facilitate quick calcu- FOOT-CANDLES PER WATT PEs 


1 data to lation of lighting requirements on the job. cuter cab 

informa. Area to At Mounting Height 

1 readily SqFt. 8’-8Y2'| 9’-91/." | 107-11’ 
x fixture 


100 16.38 | 15.54 | 15.12 | 11.65 


lighting 
res, but 
ntractor 
naterial, 
lave en- 
ir solu- 
of con- 
vention- 


150 15.33 | 12.60 


and over 





al RLM type two-lamp fluorescent 
unit for industrial applications; the 
other for the URC commercial fluor- 
escent unit. We have standardized, 
in our lighting sales, on these two 
specific units. Use of these table 
values (foot-candles per watt per 
square foot) in two short calculations 
permits us to make specific recommen- 
dations on the job. 


Development of Tables 


These tables are not a short cut to 
lighting calculations. They are mere- 
ly a condensation of basic data in a 
form that lends itself to simple quick 
calculations on the job. The values 
are derived. from the basic illumina- 
tion formula that takes into consider- 
ation such design data as room index, 
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MOUNTING HEIGHT 





8’-81/,’ 


9’-91/2’ 





Room 


Index |CUxMF 


Room 


Index | CUxMF 








H ~ 195 


I 1755 





H .209 


.180 





221 


195 





221 





234 





2935 





260 





273 





290 





3055 





312 











lamp lumens, area, coefficient of utili- 
zation and maintenance factor: 
Total Lamp Lumens = 

Foot-candles desired x area in square feet 
Coefficient of Utilization x Maintenance Factor 

Solution of this formula for “Foot- 
candles” using lamp lumens for one 
fixture and a one square foot area will 
give the “Foot-candles per fixture per 
square foot.” Dividing this result 
by the total watts per fixture will 
give the table value “Foot-candles per 
watt per square foot” for the particu- 
lar fixture under consideration (see 
sample development in Chart 1). 

Some assumptions necessarily were 
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made in developing the tables. These 
include: 

1. The use of 40-watt, white, 3500° 
Kelvin fluorescent lamps with a rating 
of 2100 lumens per lamp. 

2. Total wattage per fixture in- 
cludes wattage consumed by ballasts. 
(A two-lamp fixture would be 100 
watts—80 watts for the two lamps and 
20 watts for the ballast.) 

3. Arbitrary values of reflection 
factors were 75 percent for ceilings 
and 50 percent for walls. (Used 
with room index in determining coef- 
ficient of utilization in above formula.) 

4. The square foot area contem- 





plated normal room dimensions, (Fi 
example: a 1200 sq. ft. area wal 
be a room 20 ft. by 60 ft.—not a room 
10 ft. by 120 ft.) 

5. Some liberties were taken in as. 
signing handbook values of coefficient 
of utilization, particularly where the 
same room index is indicated for vari- 
ous mounting heights. The coeff. 
cients were varied slightly to compen. 
ong for the mounting height differen. 
tial. 

Each table value was worked out as 
a separate problem, using the hand. 
book or manufacturers design data, 
All the heavy calculations were made 
beforehand leaving the table values 
for rapid calculations on the job. 

The first step in applying the tables 
is to determine the area in square 
feet to be evenly illuminated at the 
desired foot-candle intensity. Then, 
knowing the type of fixture to be used 
(RLM type for industrials and URC 
for commercials) refer to the proper 
table (Table 1—URC; Table 2- 
RLM). Opposite the area involved 
find the “foot-candles per watt per 
sq. ft.” under the mounting height to 
be employed. 

The watts per square foot is deter- 
mined from the following furmula: 


Watts/sq. ft. = 
Average foot-candles desired 
FC/watts/square foot (the table value) 







































































Then: : 
Total watts—watts/sq. ft. x area of a 
room a 
Knowing the total watts and the § ,, 
watts consumed per fixture, determine i 
the number of fixtures required as Vi 
follows: : ei 
Number of fixtures = nh 7 
The simplest way to follow this § tun 
through is to refer to the “Short I 
Method” solution of a problem out § lea 
lined in Chart 2. Here the same prob- of ¢ 
lem is solved by both methods—using by 
the Foot-candles/watt/sq. ft. formula F as 
and the Total Lamp Lumens formula duc 
At first examination the condensed fol 
method may seem as involved as the J W- 
conventional method. However, ait turt 
it is used a short time the simplicity fill 
of the calculations becomes evident. B fow 
Our sales engineers have been taught JF rety 
this method and continually carry the emp 
two tables with them to make qu! tim 
job requirement lighting recommenda § dig 
tions. Frequent checking of layout 9 boo 
by using the long method has revealed B corr 
identical answers (within one oF two Band 
fixtures—which after all is w L key 
controlled by architectural features 0 Fe 
ne 





the area to be lighted.) — 
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Your TAX RECORD 


By Arthur Roberts 


A system to facilitate tax deduction record- 
ings by electrical contractors, which will save 
expense and minimize penalties. 


HE government insists upon ac- 

curate payroll recording so the 

electrical contractor must detail 
the different withholding clearly. To 
effect efficient recordings, use a pay- 
toll form combining all essentials on 
one sheet, total wages paid, hours 
worked to show compliance with wage 
and hour law, income withholdings, 
Victory Tax, social security, state un- 
employment, if your state so decrees, 
bond deductions, etc. A combined 
payroll register simplifies filing of re- 
lurns, reports to employees and audits. 
If you discharge an employee or he 
kaves, can you give him a statement 
of earnings and deductions as required 
bylaw? Can you give each employee 
a statement of total earnings and de- 
ductions by January 31, the month 
following the 4th quarter, on Form 
W-2? Can you make up quarterly re- 
turns on Form W-1 quickly? Can you 
fll out a detailed return after the 
fourth quarter reconciling quarterly 
returns with the wages paid individual 
tmployees on Form W-3 in a short 
time? Or will it take you hours to 
tig up this information from your 

ks, with no assurance that. it is 
‘orrect, increasing payroll expense 
hazardous penalties? You can 
out of difficulty if you use a pay- 


‘ill withholding form similar to the 
one shown here. 
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Enter the payroll date, hours 
worked, wages, overtime, withholding 
exemption (WE), Federal Old Age 
Benefit (FOA), income withholding 
(IW), Victory Tax (VT), state un- 
employment tax (SU). The blank 
columns are for listing other deduc- 
tions. Under “Bank”, enter the de- 
posit of tax monies and make this de- 
posit as soon as possible after deduc- 
tion. Open a special account for these 
deposits or use your regular account, 
in which case, make a separate de- 
posit of the money to the PENNY so 
that you can identify it as against 
your business income and check it 
easily against payroll listings. 

If withholdings are more than $100 
monthly, deposit the money in an au- 
thorized depository before the 10th 
of the following month. Mail deposi- 
tory receipts to the Collector in lieu of 
cash every quarter accompanied by 
Form W-1. List only the total tax 
deducted for the quarter, individual 
listings are not necessary. Quarterly 
returns are due before the last day 
of the following month. At the end 
of each year, make a reconcilement on 
Form W-3 of quarterly returns (Form 
W-1) with copies of Form W-2 given 
employees covering income tax with- 
held on wages. Also send along a list, 
an adding machine tape or other con- 
venient form, setting forth the items 


of tax withheld as shown on the 
Forms W-2. Victory Tax and income 
withholdings are now reported on the 
same forms. If your withholdings 
are less than $100 during the month, 
make returns quarterly to the Collect- 
or. You need not deposit the money 
monthly. 

Social security withholdings must 
be declared quarterly, the same as in- 
come tax withholdings. Use Form 
SS 1-A. This Act imposes an em- 
ployers’ tax of 1 per cent on wages 
paid by each employer and an employ- 
ees’ tax of 1 per cent on wages re- 
ceived by each employee. If you have 
eight or more employees on a total 
of 20 or more days during the calendar 
year, each such day in a different cal- 
endar week, you must file an annual 
return under the Federal Unemploy- 
ment Tax Act on form 940 before 
January 31 of the following year, 
the same as the final return on with- 
holdings. Amounts in excess of the 
first $3,000 paid for services are ex- 
cluded. 

The Social Security Act established 
a cooperative Federal-State system for 
unemployment compensation and each 
state administers its own law. In 


some states, employee and employer 
contribute, in other states, only the 


employer. In most states, returns 
are filed quarterly, the same as with- 
holdings. Remember that even though 
you have fewer than eight employees 
and need not file a Federal return on 
form 940, you may have to file under 
your State law, where this law may 
apply if you have only one person in 
your employ. 

You may purchase a columnar sheet 
with sufficient columns to write in the 
headings as shown on the specimen 

[Continued on page 127] 
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Higgins Uses 
Cold-Cathode Lightin 








Continuity of operation and reduced maintenance influenced 






the choice of cold-cathode fluorescent illumination for 






new drafting room at Higgins Shipyard in New Orleans. 



























LANS for hundreds of combat and bui 

cargo vessels are drawn up under 

a canopy of high intensity cold- 
cathode fluorescent lighting in the engi- J are un 
neering department of Higgins Indu § with ¢ 
tries Industrial Canal Plant at New & connec 
Orleans. The choice of this typeof § Com 
light source for their new drafting B yolt 
room was based on careful study and Bf vith o 
experiment with several types of light connec 
ing by Milton L. Levy, electrical eng & the req 
neer for the Higgins concern. ral pa 
About six months before the ne¥ & connect 
50,000 sq. ft. drafting room was built, & tinuous 
Mr. Levy had several. sample, 8 if cuit w; 
four-tube, cold-cathode units installed JF ceiling. 
in an office. One unit was operated of the ¢ 
around the clock for test purposes. The slaceme 
fact that this unit operated for thls BF peq wit 
period without requiring lamp replace B Bran 
ment or service indicated it was 4 simple, 
lighting system with a minimum af circuit, 
maintenance—an important adjunct © BF total of 
efficient shipyard of 2ration. ate so 
Industrial Electric, Inc., New Or- formers 
leans electrical contractors and Sig! BF outlet y, 
manufacturers, provided and in alternat 
the system consisting of 250 fixtures Bf phase oj 
each containing four, 8-ft., 25 mh Scopic ¢ 
A TYPICAL UNIT, of the type that made up the continuous rows, con- tubes (about the diameter of a 30-watt BF aries th, 
tains four, 8-ft. tubes. Metal shields cover the socket connections. conventional fluorescent tube). Bach 
units are ceiling mounted end- controll 
in continuous rows of 734-ft. cemlet® Bf toggle 

Mounting height is 11 feet. The tube 
Electr; 
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ANEW LIGHT source is proving itself in the drafting rooms 





of Higgins Industries, Inc., New Orleans ship- 


builders.. Cold-cathode fluorescent fixtures, totaling 8,000 feet of 25 mm. tubing and mounted in continuous 
rows, provide 65 foot-candles of cool, shadowless and glare-free illumination on the boards. 


ae unshielded on V-shaped reflectors 
with end shields enveloping the tube 
connections. 

Compact, streamlined, 230/12,000- 
volt, 120 milliampere transformers, 
with opposite-end low and high voltage 
connections, are bracket mounted in 
the reflector recess, making them integ- 
ral parts of the fixture. Through- 
connections between units provide con- 
inuous raceways for fixture and cir- 
cuit wiring, reducing the number of 
ceiling outlets toa minimum. Removal 
of the fixture end shields facilitates re- 
placement of the tubes which are equip- 
itd With removable sockets. 

Branch circuit design and control is 
‘imple, Each transformer comprises a 
reuit, feeding three 8-ft. fixtures or a 
total of twelve 8-ft. tubes. The fixtures 
a€ 80 mounted that two such trans- 
formers are fed from a single ceiling 
outlet with the primaries connected on 
iternate phases of the 230-volt, three- 
Mase circuit wires to minimize strobo- 
“opie effect. The 12,000-volt second- 
aries then feed the tubes in the fixtures. 
d rs single-phase branch circuit is 

tolled at the panel by a two pole 


to . . 
Bele switch with a cartridge fuse in 


Blectrical C ontracting, March 1944 


each phase leg. Thus the lights are 
operated in 24-ft. sections—three 8-ft. 
fixtures per transformer and one trans- 
former per panel switch. 

Initial lighting intensities averaged 
better than 75 ft.-candles on the work- 
ing plane. After 200 hours of opera- 
tion, the intensity dropped to 65 foot- 


candles and only a slight additional 
reduction in the light output is ex- 
pected. When the engineering per- 
sonnel took over the new area, they 
immediately discarded individual port- 
able desk lamps they had been using— 
a feature that more than pleased the 
draftsmen. 


BUILT-IN TRANSFORMERS are an integral part of the fixture hous- 
ing. Mounting details are shown in this portion of the shop drawings 
outlining the fixture and continuous row construction. 





















OUTLOOK for APPLIANCE 


Wiring and electrical appliances are inexorably linked 


in parallel progress. 


What are appliance manufac- 


turers and dealers planning for postwar? This article 
selects some of the highlights of a broad study pre- 
pared by the editors of Electrical Merchandising. 


gress, and appliances develop 

with wiring adequacy. The in- 
terdependence of wiring and appliances 
is complementary, an essential ele- 
ment of planning that isn’t always ob- 
vious. But whether or not the con- 
tractor is engaged in appliance mer- 
chandising, his wiring jobs are di- 
rectly affected by the statistics of range 
and water heater sales, the market op- 
portunities for ironers and washing 
machines or the television manufac- 
turer’s promotion campaign. 

This year the leading magazine of 
electrical appliances, Electrical Mer- 
chandising, has analyzed postwar 
market potentials for appliances and 
we have abstracted a small part of this 
broad study to bring out the highlights 
of the outlook in this industry branch. 

Here is the national picture. Nearly 
100 utilities, serving 13,578,012 resi- 
dential customers, close to one half 
the wired homes in the country, an- 
swered a questionnaire and reported 
the following significant facts: 

Roughly two-thirds—63 percent— 
of the utilities are planning to mer- 
chandise. An additional 7 percent are 
still undecided, and 30 percent have 
definitely decided not to engage in any 
direct selling. Over half of those 
utilities planning to merchandise, will 
sell a complete line of major appli- 
ances ; the remainder will confine them- 
selves largely to load-building items 
such as ranges and water heaters. 
Chief reason given for this renewed 
interest in appliance selling is the need 
of the power company to replace pres- 
ent industrial and other war loads. 
Most of the companies reporting, how- 
ever, are planning full dealer co-oper- 
ative programs. 

The survey also reveals that out of 
a total of 24,069 dealers of all types 
who were selling appliances in 1941, 
16,802, or 70 percent, are still in 


W IRING grows with appliance pro- 
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business, and the greater nurnber of 
these are expected to remain in busi- 
ness for the duration. New dealers of 
all types are expected to enter the 
field, however, and here the feeling 
seems to be that the chain type of 
operation, especially in the tire and 
automotive accessory fields, will be 
increasingly important factors in the 
postwar merchandising picture. 

In the United States as of January 
1, 1944 there were 28,000,000 wired 
homes. The table shows this figure 
broken down geographically and under 
the headings urban, rural-non-farm 
and rural farm. These classifications 
call for some explanation. Urban in- 
cludes cities or other incorporated 
places having 2500 inhabitants or more. 
Rural-non-farm dwelling units are 
those located outside the boundaries 
of urban. places but not on farms. 
This group is composed of dwelling 





units in a wide variety of locations 
ranging from isolated non-farm home 
in the open country to homes in small 
unincorporated areas adjacent to , 
large city. Rural farm dwelling unit 
are those located on farms outsid 
urban places. 

The report estimates that there js 
a need for at least 4,100,000 new ele. 
trical refrigerators. Postwar marke 
for five years beginning 194X should 
call for a minimum of 3,750,000 de. 
trical refrigerators annually. Approxi- 
mately 775,000 new electric ranges 
are needed and a postwar market of 
785,000 annually. 

On other appliances, estimates show 
a need for at least 2,500,000 new elec. 
tric and 210,000 new gas engine wash- 
ers. There is also an immediate market 
for at least 140,000 ironers. Postwar 
market should be a minimum of 2,30, 
000 electric washers and 270,000 iron 
ers annually. Also heating appliances, 
cleaners and dishwashers will find 
ready markets. 

There are 6,000,000 American farm 
families in the United States but a 
the present time there are only 2,566; 
230 farms connected to power lines 
Judging from the pre-war rate d 
additions, accelerated through the 
efforts of the REA, it is reasonable to 






































































WIRED HOMES 
TOTAL Jaen. [RURAL 
SECTION 1, 1944 URBAN 4 NON-FARM 
New England 2,236,000 1,690,765 442,586 
Middle Atlantic 6,872,000 5,405,344 1,148,700 
East North Central 6,665,000 4,754,270 1,216,052 
West North Central §2,585,700 1,585,013 654,246 
South Atlantic 2,763,100 1,625,030 821,140 
East South Central 1,253,500 739,517 344,355 
| West South Central 1,818,600 1,199,880 423,943 
Mountain 815,900 440,563 250,105 
Pacific 2,990,200 2,070,376 621,885 
28,000,000 19,510,758 5,923,012 
100% 69.68% 21.15% 
Prepared by Electrical Merchandising 
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INDEX OF SATURATION—JANUARY 1944 
All figures, except radio, based on 28,000,000 wired 
homes and farms. Radio based on 36,544,000 homes. 
locations Percentage Number of Percentage Number of 
he _— “With wit Without Without 
. REFRIGERATORS 70.9 19,864,000 29.1 8,136,000 
; outsie @ | RANGES 12.7 3,567,000 87.3 24,433,000 
there ig § | WATER HEATERS, STORAGE 3.9 1,084,000 96.1 26,916,000 
md HEATERS & RADIATORS 19.7 5,523,000 80.3 22,477,000 
X shoud § | WASHERS (ELECTRIC) 61.9 17,338,000 38.1 10,662,000 
pes IRONERS 6.9 1,938,000 93.1 26,062,000 
aay IRONS 92.7 25,965,000 73 2,035,000 
TOASTERS 58.6 16,409,000 41.4 11,591,000 
we . CLEANERS (FLOOR) 49.0 13,707,000 51.0 14,293,000 
a CLEANERS (HAND) 11.0 3,072,000 89.0 24,928,000 
= PERCOLATORS 37.0 10,350,000 73.0 17,650,000 
000 iron | CLOCKS 62.5 17,510,000 37.5 10,490,000 
panes | | WAFFLE IRONS 23.3 6,524,000 76.7 21,476,000 
i HEATING PADS 22.8 6,386,000 77.2 21,614,000 
vs but tg | MOT PLATES 17.2 4,816,000 82:8 23,184,000 
= ROASTERS 5.7 1,606,000 94.3 26,394,000 
rate off | RADIO RECEIVERS 83.5 30,500,000 16.5 6,044,000 
<a. Prepared by Electrical Merchandising 














assume that between 200,000 and 300,- 
0 new farms will be added to the 
lines each year following the peace. 
Primary job for the industry, where 
new farm customers are concerned is 


RURAL 

FARM |@ ‘0 sell the need for an adequate wiring 
102,64/8 System, with the distribution center 
317,956) located to insure service being carried 
694678/8 economically and efficiently to all 
34MM |B farm buildings. Adequate copper, both 
3169%|8 in feeder and branch circuits must be 
1696918 of sufficient size to take care of future 
194,77 /8 hoads without overhauling the system. 
19523/§ There are over 200 well-known uses 
997,998 for electricity on the farm and many 
a NW uses such as frozen food storage, 
566, sharp freezing, dehydration, arc weld- 
GATE ing, television, etc. are in process of 


velopment. Electric milking ma- 
nes, milk coolers, brooders, incu- 
lors and the like are already accepted 
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and used by the modern farmer, while 
the portable motor, with its many ap- 
plications, has come to take the place 
of many a hired man. 

These 6,000,000 farm families will 
want all the home appliances for com- 
fort and convenience—and will get 
them—but their first concern is going 
to be to own the equipment that is im- 
portant from a _ productive angle. 
Manufacturers are laying plans now to 
sell them, too. Water system manu- 
facturers, for instance, have figured 
they can produce and sell 500,000 
water systems the first year after the 
war and the largest year’s volume 
previously was 347,000 units in 1941. 
At present, they are producing at about 
67 percent of 1941 sales—all sold to 
farms—and that is about the normal 
percentage sold to farms. 


Look at the present saturation of 
appliances in farm and rural non-farm 
homes. Of the 2,566,230 farms at 
present connected to power lines, 
1,384,497, or 53.95 percent, own elec- 
tric refrigerators; 352,051, or 13.72 
percent own electric ranges. Of the 
5,923,012 rural non-farm homes, 
3,619,379 or 61.11 percent, own refrig- 
erators; 1,226,073, or 20.70 percent, 
own electric ranges. Once electricity 
is installed, the rural and small-town 
home-owner will want the latest in 
labor-saving and time-saving devices. 
But even this market is still far behind 
the urban market in ownership—a sit- 
uation which may not obtain for very 
long in the postwar years when the 
farmer’s purchasing power begins to 
make itself felt and the industry does 
a selling job. 
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Out With - 
No. 14 Wire 


With postwar building plans still in 
preliminary form, with manufacturers 
of wire and wiring materials facing 
reconversion planning and with ware- 
house stocks of wire at a low ebb, the 
time is ripe for eliminating, once and 
for all, the No. 14 wire standard that 
has done so much to strangle wiring 
and appliance progress. 

For years now, specification grade 
commercial, industrial and _institu- 
tional wiring has used a No. 12 mini- 
mum, often with No. 10 home runs. 
A concerted industry effort from now 
on could establish No. 12 as the com- 
mercial minimum for all conventional 
wiring jobs, relegating No. 14 to an 
odd size category for special circum- 
stances. 

Should the move be supported by a 
revision of the Code? Maybe, but it 
is not essential. The code recognizes 
many odd wire sizes that are practi- 
cally unknown in wiring practice, No. 5 
and No. 3 for example. Manufactur- 
ing standards and efforts toward sim- 
plification have cut down the use of 
many other sizes. The same technique 
applied to No. 14 would quickly reduce 
it to a subordinate role among the 
branch circuit conductor sizes. 

Efforts in the past to establish a No. 
12 standard have run up against bulg- 
ing warehouse _ stocks, established 
manufacturing schedules and plain in- 
ertia. Today we have stringent mate- 
rial economy to bar its adoption in war 
construction. But for postwar the 
road is wide open. And now is the 
time to get it rolling. 


Drop 
Limitations 


Limitation Order L-225 which sets 
up rules limiting the manufacture and 
use of conduit is no longer essential 
and ought to be dropped. Other con- 
trols are active at the manufacturing 
level and L-41, limiting construction, 
is effective at the point of use. Conse- 
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‘mercial practice. 


quently specific rules pertaining to 
where and how conduit and EMT may 
be used simply introduce difficulties in 
executing the jobs permitted under 
L-41. 

While L-225 allowed conduit to be 
used wherever it was specifically re- 
quired by the National Electrical 
Code, the minimum code provisions 
were not written to take care of such 
a situation. There have been, conse- 
quently, plenty of headaches for in- 
spectors and installers to square the 
intent of the order with the limitations 
of the Code as an engineering and in- 
stallation guide. 

The present supply of metals, avail- 
able warehouse stocks and surplus 
materials all indicate that no critical 
material situation stands in the way. 
Let’s hope that L-225 can be written 
out of the rules as quickly as possible. 


Light Needs 
Control 


A study of commercial prospects for 
fluorescent lighting conducted recently 
in Pittsburgh shows a high percentage 
of the potential customers thinking in 
terms of exposed lamp fixtures. Some 
recent cold-cathode promotion uses 
such expressions as “no costly light- 
reducing screens or shades required. 
White ceiling the sole reflector re- 
quired.” These portents carry a warn- 
ing. Are we moving so fast in light- 
ing design and materials that we are 
leaving the public—and a good share 
of our own industry—way behind? 

Fluorescent lighting, little more than 
five years old, opened vast new hori- 
zons in lighting application. High 
illumination levels of high quality 
lighting came within the scope of com- 
Linear sources of 
comparatively low brightness stimu- 
lated ingenious luminaire design. And 
the whole industry has contributed to 
revolutionary changes in layout and 


use. But the elementary principles of 
good illumination still hold true. Raw 
lumens, foot-candles on the light 


meter, are not the ultimate measure of 























good lighting and never were. By the 
same token bare lamp jobs, however &§ lation 
attractive the pattern, rarely qualify as  merin 
good illumination. erated 
If leaders in illuminating engineer. § cal ob 
ing have already ‘rejected the bare @ soon | 
lamp job as obsolete while it sti § indust 
stands out as a major consideration in § Berna 
the market place, we need better § will h 
liaison. IES chapters around the coyn- & idea of 
try are in a strong position to help, § t gov 
But more contractors ought to be active f the wa 
in their affairs. The RLM and Flew. 
o-lier groups of manufacturers are § Disp 
another strong influence. They should f !as bee 





have vigorous and generous support f # post 
because the accelerated progress of  conside 
lighting development multiplies the § some e 
problem again and again. plus ste 

And how quickly we can line up in- § especial 
dustry practices with the conservative § civilian 
body of certain and experienced know- 
edge at our disposal will depend on § > Manp 
how quickly we recognize and act ff however 
when the symptoms of poor liaison §f sevatio 


start to appear. supplies 
July the 
about 25 
tive sery 


Lumber Becomes reach in 
experien 


Critical industry, 


Now that we are thoroughly geared I power a; 
to substituting wood for critical meta ff for essen 
in all kinds of construction items, su} Bf a postwa 
ports, hangers, barriers, even subst hbor for 
tion structures, the lumber situation july, Wh 
turns even more critical. Lumber s 
scarce and will continue to be scattii>One of 
right up to the last day of the wat. J) ‘me sma 

The story of wood in war is a Sa the grow 
of high adventure and headaches fof building n 
those who must keep our forces su stortage 
plied. Battles won relieve the pressit manpower 
for other materials yet multiply the ton-critic. 
demands for wood. The destruction of parts ang | 
modern battle methods is enormol]§ manufacty: 
and the first needs of occupying fort 
is tremendous quantities of lumber 


restoration of facilities and shelter. ' 
For electrical men, lumber shortagt "as $401 2 

























means a return to conventional wither, a 
shapes for supports and hanges@i*t figures, 
‘ent less 


fortunately at a time when the m m 
situation is easing off from its previo Majer clas 
highly critical condition. 

should be carefully conserved. 
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Washington 
Notes 


Pinvasion of the continent imminent 
and the major element in determining 
the course ahead for the home front, 
tas given way in Capitol gossip to 
ihe significance of naval successes in 
the South Pacific. The trend of specu- 
ition is toward a longer aerial ham- 
mering of Germany and a much accel- 
sated movement upon Japan. Politi- 
al observers look for a dramatic move 
gon by FDR naming an outstanding 
industrial figure as his running mate. 
Bernard Baruch’s master postwar plan 
will help to give business men some 
idea of what can be expected to happen 
to government controls as the end of 


the war nears. 


>Disposal of surplus materials, which 
has been looked upon as a major threat 
to postwar market stability, may be 
considerably less of a bugaboo than 
sme economists have predicted. Sur- 
lus stock piles will be huge, but not 
especially in the categories that affect 
civilian economy. 


>Manpower problems are still acute, 
however, the emphasis is on the con- 
ervation and reallocation of present 
supplies of munitions workers. Up to 
July the armed forces will be taking 
about 250,000 a month through selec- 
tive service and each month they will 
rach into higher levels of skill and 
experience, men difficult to replace in 
industry. One bad headache for man- 
power administrators is the tendency 
for essential men to seek out jobs with 
a postwar future. The total civilian 
bor force will be 54.4 millions in 


July, WMC predicts. 


One of the important deterrents to 
‘me small construction revival, with 
the growing availability of certain 
building materials, is continued critical 
shortage in certain components and 
manpower, A building planned in a 
mi-tritical labor area would draw 
atts and gadgets from seriously short 
manufacturing communities. 


> Total volume of construction activity 
® November (reported January 27) 
% $401,298,000 or 13 percent under 
ther, according to WPB, Decem- 
Tfigures, it is estimated, are 11 per- 
fait less than November. The four 
ied classifications amount to 1) 

ye $132,984,000; 2) industrial, 
* 4000; 3) housing, $101,800,000: 
all others, $70,000,000. 
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> Ship construction totalled 19,239,000 
deadweight tons in 1943 and the sched- 
ules will hold up through July of this 
year. More electrical contractors are 
turning their attention to marine con- 
struction as war building prospects fall 
off. 


> About 100,000 fans are scheduled 
this year for military and essential 
needs. 


“OR EQUAL’ 


Last month our lead editorial "Or Equal 
or Worse” condemned the current action 
of leading architects toward naming only 
one manufacturer's product in specifications 
and eliminating the “or equal" clause. We 
recommended, instead, clear and accurate 
specifications, competent job inspection and 
the letting of mechanical contracts direct 
to qualified and reputable bidders. 

A few of the many pertinent comments for 
and against from contractors, manufacturers, 
architects and others follow: 


To the Editor—"! agree that you are touch- 
ing a very pertinent spot in the construction 
industry and that the customer would bene- 
fit ahead of all others if the practices you 
advocate could be carried out." 
J. N. Pierce 
Chicago, _ Illinois 


To the Editor—"! personally very definitely 
agree with your viewpoint and opinion. 
"I sincerely hope that you will use the 
opportunities at your disposal to combat 
the efforts of those in the American In- 
stitute of Architects who believe the solu- 
tion to the ‘or equal’ clause is merely 
its elimination from the specifications.” 
M. J. Whitfield, 
Appleton Electric Co. 
Chicago, Illinois 


To the Editor—"The conditions as you have 
stated them are factual and your sugges- 
tions are sound and practical. 

"Your thinking is strictly in accordance 
with the policy of this Association and, 
therefore, we unhesitantly endorse the 
same.’ 

Robert W. McChesney, Pres. 
National Electrical Contractors Ass'n. 
Washington, D. C. 


To the Editor—''! believe when you have 
the complete history of the study which has 
been carried on for a number of years by 
the ‘Producers’ Council, Ine., and the 
American Institute of Architects, you will 
join us in the belief that the elimination of 
the 'or equal’ clause can be made a step in 
the right direction." 

Russeli G. Creviston 

Crane Company 

Chicago, Illinois 


To the Editor—'"The looseness with which 
so many specifications are written, misin- 
terpreted and disregarded by the architects 
in passing the finished job is largely re- 
sponsible for the type of competition 


which too frequently prevails today. Cer- 
tainly this cannot be improved by eliminat- 
ing two words in the specifications which 
at least implied that standards must be 
maintained in the performance of the job. 
'! compliment you upon your presenta- 
tion of this problem and for laying in the 
lap of the architect at least his share of 
the responsibility." 
Laurence W. Davis, Gen. Mar. 
National Electrical Contractors Ass'n. 
Washington, D. C. 


To the Editor—''lt seems to me that direct 
letting of contracts, reliance on reputable 
contractors, and a more thorough knowledge 
by the architect of the problems and ma- 
terials involved would lead to better con- 
struction and efficiency. Your editorial 
therefore points to an improvement in doing 
things that | hope will bear fruit.” 

Richard S. Hayes 

The Okonite Company 

Passaic, N. J. 


To the Editor—"! certainly agree the elimi- 
nation of the ‘or equal’ clause will not solve 
the problem of obtaining quality materials 
and it would be desirable to leave this 
clause as it now reads until the architects 
can establish a better procedure." 
. J. K. Murphy 
Dahlstron Metallic Door Co. 
Jamestown, N. Y. 


To the Editor—''We hope that your editorial 
will have the proper restraining effect in 
any AIA meeting discussions and that these 
groups will recognize that the problems that 
are involved cannot be solved with words.” 


A. R. Johnson 
Cutler-Hammer, Inc. 
Milwaukee, Wisconsin 


To the Editor—''! agree that some architects 
write sloppy specifications and do not fur- 
nish adequate supervision to be sure that 
they obtain type and quality of materials 
which the specification might intend. 

"| do not agree that this is universal nor 
can | agree that it would be overcome by 
hiring electrical engineers or job inspectors, 
as | found in both cases this does not solve 
the problem. 

"The most satisfactory method is to se- 
lect three articles of equal merit, specify 
them outright and permit no substitutions 
outside of the articles specified. | believe 
that this gives adequate leeway in competi- 
tion and it certainly assures the owner get- 
ting the material which he is paying for. 

"ldo not think you can throw the entire 
burden for these difficulties on the archi- 
tectural profession nor do | agree with you 
that most electrical contractors are over 
ethical in the materials they put into a job. 
| have found that they are just as ready to 
make ‘or equal’ substitutions whether called 
for or not. In fact | have at times experi- 
enced considerable difficulties in preventing 
contractors trying to make substitutions and 
going over our heads to the owners for 
approval. 

"My own opinion on the whole subject is 
that 'or equal’ is a dangerous clause and if 
possible should be eliminated, but | do not 
believe that it will be possible to get away 
from substitutions by specifying only one 
manufacturer's product." 

Douglas Orr, Architect 
New Haven, Conn. 
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BRIEF ARTICLES about practical methods of installation and mai 
electrical wiring and equipment and up-to-date estimating and office 
from their experience to th} 


tices. Readers are invited to contribute items 
department. All articles used will be paid for. 


PRACTICAL METHODS 


QUICK-CHANGE 
FIXTURE MOUNTING 





WIRING 


Fluorescent fixtures in the plant 
area of the Tool Steel Gear and Pinion 
Company, Cincinnati, Ohio, are 
mounted so they can be changed or 
replaced quickly. This conforms with 
the maintenance policy of replacing 
a burned out unit with a spare fixture, 
then repairing the damaged unit in the 
maintenance shop. The net result 
is a substantial reduction in lost-light 
hours and the speed up in repairs af- 
fected by working at bench level in- 
stead of 12 or 14 feet in the air. 

The typical mounting scheme illus- 
trated in the attendant photograph 
consists of a length of 3-in. by ?-in. 
by 4-in. angle iron bolted to the under 
side of the roof trusses. In this par- 
ticular case short conduit spacers were 
used to clear the lighting branch cir- 
cuit conduit fastened to the underside 
of the truss. The fixtures are sus- 
pended from this angle iron cross arm 
by two j-in. bolt rods, threaded at the 
top and flattened at the bottom to ac- 
commodate mounting holes for the fix- 
ture. Two horizontal bolts secure the 
unit to the supporting rods. Long 


threads on the top ends of the bolt rod 
permit accurate leveling of the unit 
when installed. 

Electrical connection to the unit is 
made by a drop cord with a twist 
type plug that fits into a receptacle in 
the lighting circuit. A twist of the 
wrist to disengage the plug and the 
removal of the two fixture bolts com- 
prises the labor necessary to replace a 
unit. 


SIGNAL 
SYSTEMS 


INDUSTRIAL 





A protective visual-audio signal sys- 
tem is inexpensive and good insurance 
and can generally be installed at a frac- 
tion of a percent of the investment in 
the equipment and material being pro- 
tected. The Norton Company of 
Worcester, Mass., has installed such 
protection on a number of their kilns. 
In the manufacture of abrasive wheels, 
each wheel is passed through a series 
of kilns for baking and processing. 
Each kiln is supplied with four serv- 
ices: steam, water, fuel oil and air. If 
anything should happen to these 


a 


MAINTENANCE EASE is a feature of this fixture mounting. Complete unit can be 
removed simply by untwisting the electrical plug and removing two bolts securing the 
fixture canopy to the rod supports. 
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SIGNAL LIGHTS AND HORN draw 
the attention in case of trouble. The 
four lights indicate which of the fom 
services, air, steam, water or fuel 


has failed. 
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PRESSURE GAUGES such as this . 
as silent sentinels. Should the line =f 
sure of the fluid fluctuate beyond 
limits, the signal system 15 energize 
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four services, wheels 1 proces 


might be ruined; or in the case 0 a 
(exhaust fan) failure, a dangerous 
cumulation of explosive gases ™ 
develop. 
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Fluorescent fixtures in the plant 
area of the Tool Steel Gear and Pinion 
Company, Cincinnati, Ohio, are 
mounted so they can be changed or 
replaced quickly. This conforms with 
the maintenance policy of replacing 
a burned out unit with a spare fixture, 
then repairing the damaged unit in the 
maintenance shop. The net result 
is a substantial reduction in lost-light 
hours and the speed up in repairs af- 
fected by working at bench level in- 
stead of 12 or 14 feet in the air. 

The typical mounting scheme illus- 
trated in the attendant photograph 
consists of a length of 3-in. by #-in. 
by 4-in. angle iron bolted to the under 
side of the roof trusses. In this par- 
ticular case short conduit spacers were 
used to clear the lighting branch cir- 
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of the truss. The fixtures are sus- 
pended from this angle iron cross arm 
by two }-in. bolt rods, threaded at the 
top and flattened at the bottom to ac- 
commodate mounting holes for the fix- 
ture. Two horizontal bolts secure the 
unit to the supporting rods. Long 


threads on the top ends of the bolt rod 
permit accurate leveling of the unit 
when installed. 

Electrical connection to the unit is 
made by a drop cord with a twist 
type plug that fits into a receptacle in 
the lighting circuit. A twist of the 
wrist to disengage the plug and the 
removal of the two fixture bolts com- 
prises the labor necessary to replace a 
unit. 


SIGNAL 
SYSTEMS 


INDUSTRIAL 





A protective visual-audio signal sys- 
tem is inexpensive and good insurance 
and can generally be installed at a frac- 
tion of a percent of the investment in 
the equipment and material being pro- 
tected. The Norton Company of 
Worcester, Mass., has installed such 
protection on a number of their kilns. 
In the manufacture of abrasive wheels, 
each wheel is passed through a series 
of kilns for baking and processing. 
Each kiln is supplied with four serv- 
ices: steam, water, fuel oil and air. If 
anything should happen to these 
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MAINTENANCE EASE is a feature of this fixture mounting. Complete unit can be 
removed simply by untwisting the electrical plug and removing two bolts securing the 
fixture canopy to the rod supports. 
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SIGNAL LIGHTS AND HORN draw 
the attention in case of trouble. The 
four lights indicate which of the four 
services, air, steam, water or {uel 0 
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Consequently, to obviate any such oc- 
currence, a visual-audio signal system 
has been installed. Pressure switches 
are installed on the water, steam and 
oil lines and a relay in the exhaust fan 
circuit. Should the pressure vary above 
or below the normal preset limits, or 
should the power supply to the fans 
fail, the signal system would operate. 

A bank of four lights, all of a differ- 
ent color to indicate the failing service, 
is placed above the kiln. A horn or bell 
is connected into the signal light circuit 
so that the operator’s attention may be 
assured. In addition, a relay is con- 
nected into the electric power circuit 
supplying the exhaust fans, so that a 
power failure will not only energize the 
signal system, but will also operate a 
solenoid valve on the oil lines, closing it 
and stopping the flow of fuel. 

The signal system is energized and 
controlled by current from an eight volt 
battery in conjunction with a rectox 
unit, so that it is not dependent upon an 
external supply (except for battery 
charging) in case of emergency. 


RADIANT DRYING SPEEDS 
FLOOD RECOVERY 


INDUSTRIAL 





When the Missouri river overflowed 
its banks this year, industrial plants in 
Omaha and Council Bluffs, Iowa were 
seriously hit. After the water subsid- 
ed, electrical equipment and other ma- 
chinery was put back in service in 
double-quick time with the aid of near 
infra-red equipment, used to dry out 
the moisture. 


be 





feet of water. 





FLAT BANKS of near infra-red equip- 

ment was utilized by Omaha Electrical 

Works to dry out a variety of electrical 
equipment and motors. 


RADIANT INFRA-RED equipment was pressed into service at Schneider 


Electrical Works, Omaha. Portable models were utilized in any way possible. 
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SWITCHBOARD CONTROL building 


at Omaha Municipal Airport under six 
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JOHN M. GIBB, City Electrician, 
seen at the Omaha Municipal Airbo 
where a portable near infra-red unit wa 
used to speedily Me out the large switth 
oara, y 


Prior to the flood, intensive wo 
was performed by the U. S. Am 
Corps of Engineers and volunteer he 
to build up protective dykes and fp 
move some of the critical war indus: 
tries to new locations. Finally the 
flood waters crashed through the ten- 
porary dykes and flooded four square 
miles of residential district and scores 
of industrial plants. At its crest, the 
water rose to a height of six feet at 
the Municipal Airport, putting the 
large switchboard, meters, relays, 
transformers, controllers and_ other 
electrical equipment out of service. 

As the water receded, it was appat- 
ent that thousands of dollars worth of 
machinery, motors and other electrical 
equipment, would be temporarily inop- 
erative. The problem was to dry t 
out as quickly as possible and restore 
to service. Motor service shops and 
electrical contractors were beseiged 
with calls and the leading shops wett 
on a 24-hour a day schedule. 

The Fostoria Industrial Service Cet- 
ter at Omaha was instrumental in ge 
ting quick delivery on portable neat 
infra-red equipment which was utilized 
by the various contractors and motor 
repair shops for the dry-out jobs m 
their shop and in the field. _ 

Ordinarily, near infra-red equipmet! 
is associated with drying out motors, 
stators, etc. but in this emergency 
was éffectively used on blueprint ms 
chines, crane control panels, transfor: 
mers, generators, welding mach 
switchboards and heavy machine 
Drying out was accomplished threes 
five times faster with near infrat® 
equipment than by any other mets ; 
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WIRING EFFICIENCY 
WHILE AIDING 
OUR VICTORY DRIVE 


* 


Quick installations are accom- 
plished—economical results are 
realized—complete insulation and 
Protection from the entrance 
switch to the very last outlet on 
the system — short-proof and 
shock-proof qualities of porce- 
lain contribute to dependability— 
tust and corrosion resistance 
characteristics make porcelain 
the ideal material in damp, wet, 
or dry locations—porcelain gives 
you permanency. 


x ILLINOIS ELECTRIC PORCELAIN CO. 
Macomb, Ill. 


*SPECIALTY PORCELAIN WORKS ~« SUPERIOR PORCELAIN COMPANY x UNIVERSAL CLAY PRODUCTS. COMPANY 


East Liverpool, Ohio 


ie es a 


ate Nittany = a 


Porcelain wiring, used more extensively than ever before, does a 
two-fold job. It enables contractors to do industrial, commercial, 
and residential wiring quickly, adequately, and economically— 
to provide for America’s wiring needs and maintain the highest 
wiring standards not only for today but for years and years 
ahead. 


Second, Porcelain releases critical materials such as steel, copper 
and rubber for fighting equipment and has become an important 
factor in this regard. 


Porcelain Protected Wiring Systems have had long recognition 
for safety, for modern results, for adequacy, and for economy 
both to the contractor and customer. 


Porcelain products are available in scores of types to amply pro- 
vide for the most extensive wiring jobs. 


For details, write to the companies below. 


x PORCELAIN PRODUCTS, INCORPORATED 
Findlay, Ohio 


Parkersburg, W. Va. Sandusky, Ohio » 


MODERN PORCELAIN PROTECTED WIRING SYSTEMS 





MODERNIZING FOR 
INCREASED CAPACITY 


INDUSTRIAL 





A plant-wide expansion program 
at the Hewitt Rubber Corporation, 
Buffalo, involved the construction of 
several new buildings and the installa- 
tion of new equipment, some of which 
required large synchronous motors. A 
preliminary survey of the power setup 
indicated that additional transformer 
capacity would be necessary to carry 
the load. 

The original system consisted of 12 
100-kva. power transformers operating 
in parallel as four, three-phase banks. 
The lighting system was fed by six 
25-kva., 110-volt, single-phase units. 
All this equipment and the necessary 
switchboards were located in a single 
substation. The addition of more units 
seemed out of the question without 
enlarging the station. 

A thorough study of both primary 
and secondary switching equipment and 
an analysis of the interrupting capacity 
of primary breakers led to a decision 
to completely modernize the substation 
with new power and lighting trans- 
formers and modern switchgear equip- 
ment. Metal-clad switchgear was se- 
lected for the primary requirements 
and metal-enclosed circuit breakers for 
the secondary distribution. These re- 
placed the existing open-type equip- 
ment and wiring in the station. 

Because of the compact arrangement 
of the modern switchgear it was pos- 
sible to locate the transformers at one 
end of the substation and the switch- 
gear at the other. A fire wall through 
the middle of the room provides addi- 
tional safety to the operators. The 
2200-volt, three-phase, 25 cycle, pri- 





MODERNIZED SUBSTATION with additional capacity is equipped with com- 

pact metal-clad, 2200-volt primary switchgear and metal-enclosed secondary 

switching equipment. Transformers are at one end of the room, Switchgear at 
the other. 


mary equipment consists of two incom- 
ing line units, three out-going feeder 
units and a compartment and facilities 
for the power company’s metering 
equipment. 

The new metal-enclosed equipment 
and the bus trough connecting the sec- 
ondary switchgear with the transform- 
ers are finished in light metallic bronze 
color. The interior of the room has 
been finished in a harmonizing color. 

The installation of this compact 
modern equipment not only solved a 
space and inadequate capacity problem 


OLD STYLE EQUIPMENT with live front switchboards and open wiring was 
inadequate to handle the additional load resulting from plant expansion. Note 
how equipment is spread out. 


_which starts the shear motor. 


but assured a continuity of service that 
is vital to the stepped-up production 
of the plant. 


AUTOMATIC 
WIRE CUTTER 


INDUSTRIAL 





Wire used for jumpers and in arma- 
ture coils is automatically cut to pre 
determined lengths at the Gary Works 
of the Carnegie-IIlinois Steel Corp. 
The labor saving device they developed 
to accomplish this is a unique apparatus 
that does everything but talk. All the 
mechanic need do is set up the reel of 
wire (any size or shape), set the ma- 
chine for the desired length and insert 
the wire. The machine does the rest 

There is nothing complicated abott 
the machine operation. A jaw (7 i 
the photograph) grasps the wire and 
draws it through friction dies and tet- 
sion device (2) which straightens t 
out. When the jaw reaches the desired 
length, it stops and springs a trip ” 
wire is cut and the piece drops into 
the cradle under the machine. The 
jaw then returns to its original post 
tion and the process is repeated until 
the desired number of wire lengths 
are cut. A counting device attache 
to the shear mechanism tabulates the 
number of pieces cut. : 

The sketch below shows the wit 
ing diagrams for the draw bar traverse 
drive and the shear drive. The &* 
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DISTRIBUTED THROUGH 
ELECTRICAL WHOLESALERS 


“Hot wires”, heavy loads, round-the-clock operating 
schedules, — these demand super-stamina in switches. 
These are the switches! — HEAVY-DUTY CONTROLS FOR 
LIGHTING OR POWER CIRCUITS IN INDUSTRIAL PLANTS. 
Specification - grade T-rated 10, 20 and 30 Ampere “Type 
C” Switches, Rotary Snap Switches, Ceiling Pull Switches, 
Door Switches, Flush Tumbler Switches with or without 
outlet box covers. Mechanisms long-tested and singled out 
for the peak performance now so necessary. Pick them for 
flawless service on the critical jobs. 


HART & HEGEMAN DIVISION 


COMPANY. HARTFORD, CONN. -U.S.A 
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AUTOMATIC CUTTER owes its automatic operation to the following acces- 
sories: (1) wire to be cut; (2) friction type dies; (3) shear housing; (4) shear 
conductor rings; (5) counter mounting; (6) contactor fingers; (7) wire gripper; 
(8) stroke control trip; (9) shear control trip; (10) shear control limit switch; 
(11) stroke control limit switch; (12) reverse stroke control trip; (13) revers- 
ing motor for reciprocating gripper; (14) shear solenoid brake; (15) brake 
solenoid; and (16) shear crankshaft projection for counter crank. 











Draw Bar Traverse Drive 


MKS M Motor 
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STLS 
Shear Drive 


WIRING DIAGRAM showing the elec- 
trical interlocking and control circuits 
for the sequence operation of the draw 
bar traverse and shear drives .of the 
automatic wire cutting and counting 
machine illustrated above. 





quence operation of the draw bar motor 
is as follows: The main knife switch 
(MKS) is closed, energizing the shunt 
field of the d.c. motor. The control 
knife switch (CKS) is closed, ener- 
gizing the operating coil (F) of the 
forward contactor through the normally 
closed trip limit switch (FTLS). 
Contacts F and F2 are closed, allowing 
current to flow through the series field 
and the armature in the direction of 
Al to A2, setting the machine in 
motion. 

At the end of the travel, the trip 
limit switch is tripped, thus opening 
the circuit of the forward operating coil 
and closing the circuit of the reverse 
contactor coil (R). Contacts R and 


flow through the armature in the direc- 
tion of A2 to Al, thus reversing the 
direction of motion. At the end of this 
reverse travel, the limit switch is again 
tripped and the forward motion is re- 
peated. 

In the interim the shear motor oper- 
ates in the following sequence to cut 
the wire. Just before the draw bar 
traverse reaches its final limit, shear 
trip limit switch (STLS) is tripped, 
energizing the operating coil ot the 
main line contactor (M) and starting 
the shear motor. Timing contact (T) 
is closed immediately, due to the motion 
of the motor, and affords a holding cir- 
cuit for coil M. The timing contact 
is mechanically operated by a segment 


COPPER COLLECTOR STRAPS, which connect the silver 1 
pots to the steel collector rods which act as cathodes are polished on long 
as this making use of mass production methods. Helpers lay the s 
in a long row while another employee polishes all contact surface wit 
abrasive wheel. Tens of thousands of these straps were used in 


geared to the shear. Two fingg: 
forming the contacts of the timer 
normally resting on fiber insulation, 
shorted by means of the copper | 
ment, thus maintaining contact for ops 
complete cycle of the shear, 
The machine is also used to measy 

cut and count fiber slot wedges f 
stator repairs. a 


TEST CIRCUITS 





The test and assembly floors of the 
Norton Company, Worcester, Mass 
manufacturers of grinding machines 
occupy five long bays adjacent to fh 
machining areas. Many of the grin 
ers are so huge and massive that the 
must be dismantled and shipped i 
sections. Because of their size, it® 
impossible to move the machines tog 
test floor for final inspection, so tes 
facilities are provided throughout the 
assembly area. a 

Trenches are run down the middle” 
of each of the five assembly bays. The ” 
cement trenches are 32 inches deep, 48 
inches wide and 200 feet long. The 
generous cross-sectional dimensions 
have facilitated installation and main- 
tenance. 

On 14-foot centers, pull boxes (24 
inches by 28 inches) are located and 
connected by 12-foot lengths of conduit 
varying in size from 25-inch: down 
to 4-inch to carry the required circuits. 
The receptacles are located at the top 
of the trench alongside the pull-box 
and connected to it by flexible conduit. 
All services are not made available at 

[Continued on page 167] 
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CORNING ENGINEERED ?Luct-0-quides: 


MITER LIGHTING THROUGH GUIDED LIGHT... 
SATISFIED CUSTOMERS ... s20ze ppropit por you 


It’s easy to sell efficient, adequate light- 
ing, and profitable too. Recommend the 
comect engineered fluorescent lighting 
installation . . . one that is designed 
optically to guide the light where it is 
meded . . . to produce a concentrated or 
wide angle beam of light. Show your 


customer how an engineered installation 
gives adequate light without interference 
of glare in the normal line of vision. 
You can prove to him that engineered 
lighting is the only way to insure max- 
imum see-ability with minimum bright- 
ness. 


WHAT IS ENGINEERED LIGHTING? 


These diagrams illustrate the functions 
of engineered lighting}, using Corning 
lur-o-guide* lenses and panels. In this 
case, placement of the fluorescent tubes 
i telation to the focal length of the 
‘ur-0-guide* lens produces wide angle 
light distribution (upper diagram) or 
‘oneentrated light beam (lower diagram). 
In either case, through the use of Flur- 
eguides,* adequate light is directed 
vhere it’s needed, without eye fatigue. 
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This is just one example of the complete 
line of Corning Flur-o-guide* lenses and 
panels which will help you sell engineered 
lighting. 

Write us for information on how to sell 
engineered lighting and thus increase 
your profits. Ask for your copy of “‘Corn- 
ing Lighting Data”’. It’s interesting and 
helpful. Address Lighting Sales, Con- 
sumer Products Division EC1, Corning 
Glass Works, Corning, N. Y. 


“CORNING” is a registered trade-mark and indicates manufacture. by Corning Glass Works. 


Engineering Dept., Boeing Airplane 
Company, Wichita, Kans. Two tube 
recessed fluorescent troffer lighting 
units with diffusing lenses installed 
in continuous bands six feet apart 
provide glare-free illumination of 50 
foot-candle intensity. Installation by 
Austin Co. 


"SRS ORR gp ene cre ge eee Ree Ure eo EN (CN SEGRE EEN 


*Flur-o-guides ..-. Lenses and Panels that 
are engineered to guide fluorescent light to 
the areas where it’s needed, without 
eye fatigue. 

+Corning Glass Works does not manufac- 
ture or sell lighting fixtures. The diagrams 
presented are standard types obtainable 
from fixture manufacturers, 
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1. PRACTICAL SUGGESTIONS FOR PROPER 
LIGHTING MAINTENANCE. 








Use Lason-Saving MAInTEnas 











cE Devices 


Boom Crane Piarronn 
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2. LABOR SAVING MAINTENANCE DEVICES. 


LET'S ALL BACK THE ATTACK = BUY ANOTHER WAR BOND THIS 






HERES THE GE MANUAL} 


New 16-page G-E Manual sums up lates 
information on easier lighting maintenane 
— plus recommendations for adequate 
stocks of lighting equipment parts. | 

























EVER before have so many useful facts and features 
on lighting maintenance been put together in one 
concise, convenient 16-page manual. 


“Seven Steps to Proper Lighting Maintenance” covers 
the fundamentals with a brevity and clarity that makesit 
outstandingly practical. All your industrial lighting 
customers will want a copy. 


And this new G-E manual has a feature that will appeal 
to every lighting wholesaler and contractor who has 
been trying to save manpower and materials by cutting 
down on the frequency of special orders. It’s a recom 
mended stock of lighting equipment parts which shows 
your customers the lighting equipment they should keep 
on hand for proper maintenance. 


Here are the main features of the manual, illustrated, 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra,” Sum,,10 
p.m., EWT, NBC; "The World Today” news every weekday, 6:45 p.m., EWT, CB. 
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G-E MAZDA LAMPS 


GENERAL {@ ELECTRIC 
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4, RECOMMENDATIONS FOR 
STOCKS OF LIGHTING PARTS 


MPS MAIL THIS COUPON NOW or see your G-E lamp 


‘70 MAKE es ER LONGER ig office for your free copy of this useful manual! Quanti- 


ties for distribution to your industrial customers are 





ofAY BRI - -£ RESEARCH available through your G-E lamp office. 
The re 








Dept. 166-EC-C 
Nela Park, Cleveland 12, O. 


K LIST. i Gentlemen: 


Please send a copy of your new booklet, “Seven 
Steps to Proper Lighting Maintenance,” to: 
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MOTOR SHOPS 








THREE-WAY 
DIP TANK SYSTEM 


A single batch of dipping varnish 
supplies three different tanks in the 
motor service shop of Industrial Elec- 
tric, Inc., New Orleans, La. The 
varnish is pumped from one tank into 
the other, depending upon which one 
is to be used. 

This three-way development resulted 
from a desire on the part of the shop 
superintendent to allow the impreg- 
nated motor stators and rotors to drain 
without necessitating the use of a hoist 
or suspension equipment. Once the 
equipment is placed in the tank, the 
shop hoists are free for other work. 

The scheme utilizes a single motor 
driven centrifugal pump with a simple 
piping system equipped with bypass 
and shut-off valves. As illustrated in 
the diagram, the layout consists of three 
tanks—a storage tank (which is also 
used for dipping small equipment); a 
vacuum tank (for vacuum drying and 
impregnation); and a large dipping 
tank to handle heavier equipment. By 
manipulating the various valves, the 
varnish can be drawn from or pumped 
into any one of the tanks. 

Under normal operation, the motor 
stator or rotor is placed in either the 
small or large tank and the varnish 
pumped into this unit. After the equip- 
ment has been immersed for 15 or 20 
minutes, the varnish is pumped from 
the tank into the storage unit and the 
work is allowed to drain before being 
removed and placed in the bake oven. 
These impregnation and draining oper- 

















ations are performed with the covers 
of the tanks closed. 

When the vacuum tank is used, the 
equipment is placed in the tank and 
the cover is locked into place. The 
attached vacuum pump creates a vac- 
uum which draws the varnish into the 
tank. The centrifugal pump is used, 
however, to drain the tank after the 
equipment has been impregnated. 

With the exception of the vacuum 
unit, the tanks are constructed of sim- 
ple sheet metal—No. 12 gage for the 
dip tank and heavier for the storage 
unit. The large dip tank is reinforced 
at various points with angle iron. The 
peculiar design of the large unit is 
to accommodate large stators, laid side- 
wise with their feet facing the flat 
end of the tank. The cover is con- 
structed with a flange of the same 
depth as the tank to accommodate large 
rotors which are normally placed on 
cradles and rotated in the varnish. 
After the rotor is revolved in the 
liquid, the lid is closed and the varnish 
pumped out to permit the excess to 
drain off the rotor. 

The covers of both tanks are oper- 
ated by a counterweighted pulley ar- 
rangement to automatically close cover 
in case of fire. 


OVEN INCREASES 
SHOP CAPACITY 


Most equipment that comes into a 
motor shop for repair must eventually 
pass through the baking oven before 


a, 60” a 
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: Storage a tele 
: 56" at Bi ceattiaal Base- 24"deep|} 9 
36” deep Cover-24"deep | © 
1 To pulley and_ 
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® 24 4 \.Hocuum . 
pump & 0 
60'deep 3 over 
x Bypass and shutoff valves —— Hinges 
S$ Suction end of centrifugal pump + , ke me 
D Discharge end of centrifugal pump N Dip tan 
M Pump motor wis 
End View 


VALVE SYSTEM in this simple piping scheme permits one motor driven cen- 

trifugal pump to fill or drain any one of the three tanks in this three-way 

dipping system. Work remains in tank to drain after varnish is pumped out, 
releasing hoisting and suspension equipment for other uses. 






TEMPERATURE RECORDER «ai 
mercoid switch can be seen just above 


the head of H. S. Furman who is a de- 


manager of the Southem 
Electric Service Shop 


partment 
it is returned to the customer. Asa 
result, a small oven can become a very 
serious bottleneck in repair shop work, 
especially in times like these when 
customers demand quick service to 
get their equipment back to work 
The foresight of Wallace W. Hanks 
prevented such an eventuality in his 
big shop, the Southern Electric Service 
Company in Charlotte, N. C. Within 
the last several months Mri*Hanks has 
greatly enlarged his shop capacity to 
handle increased industrial _repalt 
And his big oil-burner oven can stil 
take this added load right in stride. 
The oven itself is built in two ste 
shells. The inner steel shell provides 
the interior side walls and ceiling and 
measures six feet six inches wit 
12 feet long and seven feet high. Two 
inch magnesium blocks were then butt 
over the entire exterior of the sme 
shell for insulation purposes. The e- 
terior steel shell was then welded into 
place to secure the insulating blocks 
On the interior, lengths of angle iro" 
12 feet long were welded at various 
heights to each side of the oven. Thus, 
iron pipes spanning the width of i 
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oven can be set in place to catty 4) i luc o 





number of motor coils for DaKIe 
Grate-type shelves are set om © 
side of the oven to carry smalla 
tures, stators and transformers. “iT 
leading into the center of the ove 
guide the main truck which ca 
the large heavy equipment. 
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Sulphur & Sulphuric Acid Handling Wet Mines 
con Mills 
Mills oke Plants 
Cotton Mills & Gins enn Working Mills 
NCEE Kilns extile Mills 
vost Refining Paper & Pulp Mills 
m Plants Glass Manufacturing 
Turpentine & Rosin Plants aes Plants 
Tanneries aundries 
Drug Manufacturing Galvanizing & Pickling 
- Paint & Varnish Plants ' Processes 
- Breweries Dye Houses and Bleacheries 
K ics Plants Soap Manufacturing 





- Food Processing SEALEDPOWER Crushing & Grinding Mills 

: i ; (Cowl-cooled)... available for Coal Tipples and Pulverizers 
all polyphase alternating cur- Foundries 
rent circuits, 2 to 15 horse- Cement Mills 
power. Write for detailed fiter- Grain Elevators, Etc. 


ature, or call our nearest office. 


Now a Corrosion-Resistant 
SEALEDPOWER Motor 


PROTECTED AGAINST: acid 
fumes, alkali fumes, splashing or 
eae tripping corrosive liquids, air-borne 
10p work moisture, steam, corrosive gases, 


se when  nducting dusts, metallic chips, etc. 
~~ PROTECTED BY: a corrosion- 
V. Hanks "sistant frame, coofed by a built-in 
ty in his ff corresion-resistant fan. The wind- 
c Service ings are doubly protected from dam- 
Bes mye by Crocker-Wheeler’s vacuum- 
pacity to impregnation process which seals 
repait. each coil individually against mois- 
can still Ble, fumes or dirt. 
stride. 


two sted @ BRUTALLY TESTED! The seal’s 
provid Bi tfectiveness is proved by labora- 
iling and lary tests (at right) and by hundreds 


. 
Ch. te tt satisfactory installations. 


hen built 
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1 SEALEDPOWER motor was 
placed in tank containing several 
inches of water and run continuously 
for 8 hours (see photo). It stood idle 
in water overnight, then was run 8 
more hours. During motor’s opera- 
tion, the external ventilating fan 
drenched the outside of the frame 
with water. At end of test, the motor 
was disassembled and found tobe 
completely dry inside. 











ar, Asa 


















2 A dense atmosphere of extremely 
fine French chalk was kept circulating 
around the motor and through its 
ventilating system for many hours. 
No trace of chalk was found inside 
upon disassembly. 
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VERTICAL CONTACTS 
ia Motor Control 


Superb Engineering...and Good Common Sense 


With America’s factories playing such an im- 
portant part in shaping the future of man- 
kind, millions of people know the vital job 
being done by electric motors and the result- 
ing importance of dependable motor control. 
Thus the widespread preference for Cutler- 
Hammer Vertical Contact Motor Control is 
easily understood. Not only does the per- 
formance of this motor control speak for it- 
self but the reason for such performance is 
obvious, easily appreciated, fully convinc- 
ing. Electrical experts like to say the vertical 
contact construction in Cutler-Hammer Motor 
Control is superb engineering. But we rather 


like the way hard-boiled maintenance men 
put it... "Vertical Contacts make sense. | 
wouldn’t buy any other kind of motor con- 
trol”. That tells the real story of an outstand- 
ing engineering achievement... why the 
vast majority of all electric motor manufac- 
turers recommend Cutler-Hammer Motor Con- 
trol, why leading machinery builders feature 
it as standard equipment, why a host of 
electrical wholesalers carry it in stock for 
your convenience. CUTLER-HAMMER, Inc., 
1306 St. Paul Ave., Milwaukee 1, Wisconsin. 
Associate: Canadian Cutler-Hammer, Ltd., 
Toronto, Ontario. 


.oven. Hot air comes in at the hot 


Everyone knows clean contacts 
are the first requirement for 
smooth-operating, dependable 
motor control. Anyone can see 
vertical contacts can’t collect dust 
and dirt like horizontal surfaces 
—must sfay clean and perform 
better. 





She Safe 


By their very design, vertical 
contacts form a flue or “chim- 
ney” wherein naturally induced 
rising air currents act to auto- 
matically extinguish the arcing 
which occurs when contacts are 
opened. This means longer-life 
motor control. 


\grereneeenneennannsoorewepeneaeeere 


CUTLER*-HAMMER 


Vertical contacts are out in the 
open, easy to inspect, simple to 
service. They are designed to 
avoid the destructive effects of 
confined heat and arcing ... do 
not merely hide them until major 
damage develops. 





Copyright 1944, Cutler-Hammer, inc. 


Engineering Excellence Finds its Greatest Reward in the Respect and Confidence of those it Scrves 
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At the rear of the steel-shelf ¢ 
a domestic type oil burner that 
nishes the heat. The furnace Zases at 
the oven air are kept separate, 
furnace gases are baffled around 
air ducts and then carried outside, 
hot air is then recirculated by fan. 
through the ducts and through tie! 
in the back through a vent about : 
foot and a half high and the width 
the oven. A three foot fan in 
center of the ceiling takes the hot as 


OVEN INTERIOR shows fan in céile 
ing for recirculating air, angle-iron sip” 
ports for pipe carrying motor coils, anh 
side racks for smaller equipment. Mam 
truck carries heavy equipment. 


out for recirculation. The recircile 
tion air system is damper-controlled) 
with four vents (one in each cornet) | 
to the outside. The hot gases of tit) 
furnace system are also damper Coir 
trolled so that most of the heat cai De’ 
taken from the gases before they at 
expelled to the outside air. 

A motor-operated valve control 
oil feed. Thermocouples placed Wi 
the oven control the mercoid 
which in turn operates the valve gi 
automatic temperature control. 
Taylor continuous recorder cha 
temperature on circular cards for 
manent record. 


NO. 5: START-ON-LEFT-COILS 


By A. C. ROE 
Designer ; 
Westinghouse Elec. & Mfg. Co. 


The preceding article gave a ¢ 
tion of the’ “start-on-right” coll 
explained why it had been ado 
standard for wire wound coils. 
second or alternative method of: 


scribed in this article. : 
In many cases it is desifa 
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Available in sizes up to and includ- , 
ing 3 horsepower in three different 

speed ranges—3 to 1, 6 to land 9 tol. 
Only with an all-metal drive can you secure the compactness, 
simplicity, flexibility and economy that are so advantageous today. 








Infinitely variable speed may be secured to any BR. P.M. 
within the range of the unit. The output speed is in- 
creased or decreased by variation of the position of 
the ring on the two driving and two driven cones. 
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bo THE MASTER ELECTRIC COMPANY? DAYTON, OHIO 
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i. ed ie . Save material and save space with the simple compact, 
i) ae oo eS fe integrally built Master Speedranger. The all-metal 
. we” wd construction insures greatest possible durability 
‘a and freedom from service interruptions. 
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Available in the vast number 
of types that make up the 
Master line including the 
flanged type as shown, also 
gearhead, unibrake, fan-cooled, 
explosion-proof, splash-proof, 
multi-speed, etc. 

















PROMPT 
DELIVERY 


Solderless, Tapeless Wire Connectors 


NO RESTRICTIONS 


Meet all Government Requirements and are 
approved as alternate for solder and tape 
joints. “Wire-Nuts” Conserve Critical Ma- 
terials—use no Tin or Rubber. Simply Strip 
Wires, Screw On—that's all! Fully Ap- 
proved, Listed by Underwriters’ Laboratories, 


Inc. Sizes for every job. 


If Your Electrical Jobber Hasn‘t a Supply 
Write or Wire, mentioning Jobber’s Name. 





—And PROMPT DELIVERY 
on these Time Saving 


IDEAL WIRING PRODUCTS 


@ Fish Tape Reels and Pullers 
@ Wire Strippers 

@ Joint Borers 

@ BX Armor Cutter 

@ Cable Ripper 

@ Test Lights 











SOLD THROUGH JOBBERS 


* IDEAL COMMUTATOR ORESSER CO 





1041 Park Ave., 


Sycamore, Iil. 
Sales Offices in All Principal Cities 
in Canada: Irving Smith Ltd., Montreal, Quebec 
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arrange the taper, or finishing leads, 
in a manner not obtainable with the 
start-on-right coil. For them, the 
winding can be started on the left-hand 
side of the mold, or on the opposite 
side to that shown in Fig. 2 in the 
preceding article. In other words, as 
one stands fating the mold mounted 
on the winding machine, and with the 
mold revolving in a clockwise direc- 
tion, the start of the first turn of the 
first layer is on the left-hand side of 
the mold. The turns in the first layer 
are wound on the mold from left to 
right. The first layer of a start-on- 
left coil represents the thread of a 
right-hand screw. 

The start-on-left coil can be also 
wound in two halves; the difference be- 
tween coils wound straight-up and 
wound-in-halves, was explained in a 
previous ‘article. 

A comparison between the start-on- 
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Winding Head 


& 





7 Wire Space 
W.S 





td 














Mold 



































Counter-clockwise coil 
i.e. coil on bench with 
starting lead up 
FIG. 1. Method of starting the start-on- 
right coils, when wound straight-up. 


Start at right hand side of mold and 
wind first layer right to left. 


right and the start-on-left method of 
winding field coils is shown in Figs. 
l and 2. Figs. 1C and 2C represent the 
coil as laid flat on a bench with the 
starting lead on top of each coil. 
Thus, Figs. 1A and 1C show that a 
start-on-right coil, with starting lead 
on top, becomes a counter clockwise 


.coil, whereas Figs. 2A and 2C show 


that the start-on-left coil, with starting 

lead on top, becomes a clockwise coil. 

Thus, for same lead position the two 
[Continued on page 170] 











Prevent 


MOTOR SHUTDOWNs 
aud 
PRODUCTION DELAYs 


uth IDEAL 
MOTOR MAINTENANCE T0015 




























IDEAL RESURFACERS 










Keep Motors and Generators on the 
Job. At first sign of wear on Com- 
mutators and Slip Rings use IDEAL 
Resurfacers to refinish to a smooth, 
highly-polished surface, without 
disassembling. Easy to use—sim- 
ply hold against surface with mo 
chine running. Sizes and grades 
for all conditions. 


IDEAL BRUSH SEATERS 


Seat or reseat each 
brush rapidly, easily 
and perfectly under 
actual operating con 
ditions—without shut 
ting down machine. 


For use on surfaces 
badly scored, or out 
of-round. Portable. At 
' tach to brush arm sup 
ports. Run Motor 
That's all. 


Undercut hardest mica 
without removing com 
mutator. Four 

to fit all conditions. 


Send for new 88 page 


Motor Maintenance Handbook 


IDEAL Sycamore 


* IDEAL DRESSER 


1041 PARK AVE., SYCAMORE, 


Sales Offices in all Principal Cities 
in Canada: Irving Smith Ltd., Montreal, Quebec 


COMMUTATOR 





ILL. 
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FS POLYPHASE 








POLYPHASE MOTORS THAT 


When two or three-phase power is available, 
the Type FS Polyphase Squirrel-cage Induction 
Motor not only provides constant speed and 
high torque, but handles the tough, heavy-duty 
jobs with never a grumble. 


Starting Torque of 225 to 350%—with 200 
to 270% breakdown torque, in relation to 
funning torque. These motors are designed to 
start on full voltage without injury, and can be 





The rugged design of the Type FS Motor 
makes it the ideal selection for use on machine 
tools, pumps, compressors, and other industrial 
applications. Especially recommended for fans 
and blowers which demand quiet operation. 


ASK FOR APPLICATION HELP 


Small motors have gone to war—some on wartime’ 
applications of peacetime products—many others on 
specialized war applications. For condensed informa- 
tion on Westinghouse Small Motors, the Westinghouse 
Small Motor Selector (Booklet 3075-A) summarizes the 
data presented in these “Torque Talks”. Write for your 








ERS reversed while in motion by use of proper copy of this helpful aid to proper motor selection. 
st coh § feversing switch. Westinghouse Electric & Manufacturing Company, 
"| No commutator brushes, centrifugal switch, East Pittsburgh, Pa. aie 
“ S clutch mechanism or short circuit device—bear- 
hin, f 10gs and shaft constitute the on/y wearing parts. 
surfaces 

or out 
i PICK THIS MOTOR 

Motor. 

* Where polyphase circuits Type FS Polyphase Squirrel-cage 
TERS are available Induction Motor 
pst mica * Where constant speed is para 4 
ag co needed CYCLES—60/50 (dual frequency) or 25 
HORSEPOWER—% to % 
ons. *Where high starting VOLTS—110, 220, 440, 550 
88 page nes are required SPEEDS—{approximate full load rpm) 
k e i sth 60 cycles—3450, 1725, 1140, 860 
o* quiet operation is 5O cycles—2850, 1425, 960 es, 
desirable 25 cycles—1425 hy . ti h 
(Ww): esnoingnouse 

uw | eee PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
Cities 
- SMALL MOTORS 
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LIGHTING FOR RADIAL 
DRILLS AND BORING MACHINES 


In the previous article the first two 
groups of vertical spindle machines 
were discussed from the standpoint of 
good lighting. This the sixth and final 
item in the series on Lighting for War 
Plant Machines will cover lighting 
recommendations for radial drill and 
boring machine operation. The sug- 
gestions set forth are based on investi- 
gations of industrial plants conducted 
by a committee of lighting engineers in 
the Chicago area and compiled by the 
Chicago Lighting Institute in coopera- 
tion with the local WPB office. Ernest 
E. Elliott, Lighting Engineer, Ben- 
jamin Electric Mfg. Co., Chicago, pre- 
sented these recommendations at ses- 
sions held for industrial representatives 
at the Institute. 

Radial Drills—involve the use of 
numerous jigs and fixtures in the work 
they perform. However, there is also 
a great deal of layout or job drilling 
done on these machines necessitating 
proper lighting for good seeing condi- 
tions. Objections voiced in the plants 
visited centered about the fact that, 


MODERN LIGHTING 


under usual methods of lighting, the 
large mass of the drill head shadows 
the drill point and prevents the oper- 
ator from knowing whether or not the 
drill is creeping. 

This difficulty is being overcome by 
some manufacturers, one of whom is 
incorporating lights in the bottom side 
of the head to shine directly on the 
drill point. Where this is not the case, 
many operators are using extension 
cords with bare lamps, or even flash- 
lights to overcome this difficulty. Man- 
agement in general and operators dis- 
like this scheme because of the personal 
risk involved, the wasted time and gen- 
eral unsatisfactory results obtained. 
Even when the drill points-are illu- 
minated in this manner, the feed dials 
and other adjustments on the machines 
are left in relative darkness. 

Recommended Lighting—for this 
type of operation is the installation of 
a two-lamp fluorescent fixture on and 
slightly above the radius arm to direct 
light down on the dials and adjust- 
ments and at the same time illuminate 
the drill point. In the case of the radial 
drill, this fixture will not interfere with 
loading cranes or hoists since the arm 








SALV AGE OPERATIONS were carried out on a 24 hour schedule which finally ended 

in the refloating of the famous French luxury-liner Normandie now christened the 

U.S.S. Lafayette. Illumination for night work was had by flooding the top-deck with 

light from thirty-four G.E. L-45 floods. Reflectors were hung on arms spaced on 30 foot 

centers along the edge of the top deck. Forty-six 1500 watt floodlight units were 
bracketed on flanking piers for additional illumination. 
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and its fixture is pushed out of the way 
when a crane is used to place work in 
the machine. 

In the case of flat work, one fixture 
mounted in ‘front of the radius arm 
would be satisfactory, but with many 
pieces of work the drill is behind bar. 
riers or overhanging portions of the 
casting. A fluorescent fixture mount. 
ed on both sides of the arm will solye 
the problem by lighting both the front 
and rear of the drill. 

Boring Machines—present an ¢le. 
ment of personal risk which is absent 
with most drills since the work instead 
of the drill revolves. With irregilar 
work having projections of yao 
sorts, there is a real danger of the) 
erator over-reaching himself and bel 
caught by the projections, , 
particularly true of high-speed i 
chines working on brass, alumini 
and other high-speed materials. 

While these machines do not presa 
the same opportunity of getting the fx 
tures out of the way when placingior 
removing the work, as in the caséol 
the radial drill, there is still the same 
demand for high-intensity, high-qul- 
ity light for the drill points and m- 
chine adjustment. A partial solution 
of this difficulty was observed in one 
shop where two 300-watt fixtures were 
mounted on 5-ft. spacing directly above 
the table. Another shop had a stil 
better solution—the installation o! 
three, two-lamp, RLM fluorescent fix- 
tures mounted on three sides of the re- 
tangular machine. 

The above solutions would be satis 
factory for ordinary ceiling heights 
With large mills in high bay areas 
where the work is placed on the m- 
chine and withdrawn vertically, 
would be impossible to mount the fluor- 
escent fixtures as outlined. Recourse 
therefore, must be had to projection 
equipment properly louvered, mounted 
above the craneway and pointed at the 
work. : 

Recommendations for Large Mill 
include the use of three, 500-watt pr” 
jectors mounted ahead of the frame 
the boring mill so that the light 5 
pointed into the fed dials and the cut- 
ting points at an angle of not less that 
20 degrees. If, due to wartime a 
tions, these projectors are unobtaina 4 
a compromise might be made by = 
PAR 300-watt projection lamps—sit" 
lar to sealed-beam auto headlights 
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... there’s a FLEUR-O-LIER 


Or PACtaGe 


to give you dependable lighting! 


The famous Certified FLEUR- 








ty abore ture manufacturers. And all have been tested, 

| a stl O-LIER protection, dependa- checked and Certified by Electrical Testing 

tion of ‘is . : , i 

sont: by- bility and service are now avail- Laboratories, Inc. of New York as meeting 

‘the ree: able for all essential uses. 50 definite standards for electrical, mechan- 

Ne satis Whether you have a busy war plant, drafting ical and lighting excellence. 

heights. i , ‘ 

bao room, office or other war-essential location, Batter Then: Ever! 

the m2 FLEUR-O-LIERS can supply a certified 

~ It fluorescent fixture suited to your need. FLEUR-O-LIERS combine not only the best 
uot: ct : i i - 

wid (Priorities: at least A-1-).) features of prewar equipment, but improve 

cojectio ments developed to help the war effort. And, 

mounted Wide Variety of course, all FLEUR-O-LIER manufacturers 

atte Industrial and commercial-type Certified | conform to WPB limitation orders in the 

Mills— FLEUR-O-LIERS are made in a wide variety _ use of critical materials. Fleur-O-Lier Manu- 

: if of sizes and designs by many leading fix- facturers, 2122-3 Keith Bldg., Cleveland, O. 

rame 

r. EVERY FLEUR-O-LIER HAS CERTIFIED BALLASTS AND STARTERS 

the cut 

less than 

restric: iS Sanz 

stainable 

by usillg 

s—sitt ; CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 

ights. ication ¢ 

ligh Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements 
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“ The First Cold Cathode Fiuorescen 
| in a Packaged Unit 


j istantaneous Starting! 4 Times More Lamp Life! 
With New MITCHELL 4-Light Industrial Fixture! 














For Surface or 
Suspension Mounting, 
Individually or in ) 
Continuous Rows, or the first time—cold cathode lighting is now available to all industry fn a 
standard, “packaged” unit! The MITCHELL KOLD-VOLT industrial fixture 
brings you the advantages of instantaneous starting—400% more lamp life— 


greatly reduced maintenance! 


Write immediately for Cold cathode lighting is fuorescent lighting. The cold cathode lamps used in the 
MITCHELL KOLD-VOLT MITCHELL KOLD-VOLT are similar in appearance and general lighting 
‘ qualities to the regular conventional “F” type fluorescent lamps. They are 7‘ 9° 

ana No. 278 long, 1” in diameter, and employ a different type of cathode. 
Ried liste cone Cold cathode lighting is time-tested. Its benefits were formerly available only 
ance, construction, main- for special custom-made lighting jobs. Recognizing the advantages this type 
~yree and other features of lighting brings to industry (see opposite page), MITCHELL today has devel- 
wee MITCHELL oped a lighting unit which takes cold cathode out of the “luxury class” and 


OLD-.Vo : ; ‘ 
thode Siiaieidel Yicsoen makes it generally available for industrial use at moderate cost. 


i” pateieg No. 278 One MITCHELL KOLD-VOLT fixture does the work of two conventional 
fluorescent fixtures of the 2-40 watt “F”’ type. It is 8 feet long overall, uses 4 
“Colovolt” cold cathode low voltage fluorescent tubes, delivers a total of 8800 
lumens of light. Average lamp life expectancy is 10,000 hours, each lamp un- 
conditionally guaranteed for one full year. The unit has a sturdily constructed 
heavy gauge steel wireway channel, with two Duo Ballasts. Can be mounted 
individually (surface or suspension) or can be attached in end-to-end contin- 
uous rows for long lines of glare-free, uninterrupted light. Reflector is famous 
non-metal “Lumenite,” baked enamel white inside, attractive gray outside. 
Operates from 110-125 volts, 60 Cycle, A.C. Power factor 99%. Stroboscopic 

corrected. MITCHELL KOLD-VOLT comes to you 
complete with 4 lamps, wired ready for hanging. 


MITCHELL Wanafacturing Co. 


2525 Clybourn Ave., Chicago 14, Illinois 
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the CHAMPION Diamond 


ON EVERY 
FLUORESCENT and INCANDESCENT 


Lamp 


It’s Your Guarantee of Champion Value 


1. 


CH 


CHAMPION QUALITY — backed by the complete, modern produc- 
tion, testing and engineering resources of one of the country’s largest 
Organizations specializing in fine lamp manufacture since 1900. 


CHAMPION SERVICE— equipped to provide the one best Fluorescent 
or Incandescent Lamp for each individual requirement; with a field 
force of trained experts quickly available for consultation and assist- 
ance on any lamp or lighting problem. 


CHAMPION ECONOMY — the CHAMPION diamond mark on every 
lamp is recognized as a symbol of lower light and lamp costs. 


CHAMPION AVAILABILITY —through competent local industrial 
supply houses equipped to meet your needs promptly, effectively and 
economically. 


Look for the CHAMPION Diamond. Remember what it stands for. 


AMPION LAMP WORKS 


Lynn, Massachusetts 
A DIVISION OF CONSOLIDATED FIECTQ36. 148 € 0 












Contrast Painting—of dril] Dresses 
radial drills and other machinery ig 
new scheme that is rapidly finding a 
plication in industry in general, Cast 
objects are generally handled ON such 
machines and, being of a dark gre 
color, blend in with the machine tp 
make the seeing task at the work are, 
doubly difficult. Painting the drill 
press a light color to produce a Con- 
trast between the machine and the 
work helps define the work; and pro- 
duces additional reflected light from 
the machine surfaces which aids in 
illuminating the drill, jig, and work 

If this is done, it is suggested that 
the machines be repainted every 6 to 
12 months, depending upon the type 
of lubrication used. The combination 
of paint and light does not end here 
Better seeing conditions and hence 
better production will result if the 
walls, ceilings, columns and structural 













































SS) _ RADIAL: 
ORC 
Ss | tourine 
RADIAL ARM FIXTURE mounted to 
the arm of a radial drill illuminates the 
feed dials as well as the drill point. A 
duplicate fiuorescent unit mounted on 


the back of the arm directs light to the 
rear of the drill point. 






members in a given area are painted 
mill white down to a point at least 
three feet from the floor. 
Lubricants—also enter into the.light- INS 
ing problem. These lubricants range 
from very dark, almost black heavy ol § 50 
up to light creamy coolants composed 
mainly of emulsified oil and water. The § Y , 
choice of lubricant is primarily a mat . 
ter of trial and experience and the J 2 
cutting job to be done. It is revealed ih 
that the emulsified types have very " 
definite limitations. Be 4% 
From the lighting standpoint tt ' 55 
desirable to use light-colored coolants he 
wherever possible. The difficulty of § 6c 


«tans : ss or boring 
properly lighting a drill press . mer 


mill increases when dark heav. ex 
cants are employed. 8 un 

Brightness Contrast — weit Pe 
natural light and surroundings 1s #® W 


another important consideration . 
drilling operations. Wherever possible, ff tam 
operators should not face windows. ‘ 
large area installations this 1s . 
always practicable and here contras 











painting of machines and painting . 
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ss ; Instant-Positive Starting has 


rhe: 
ATING 


No Starter Switches... Starts 
at O° Temperature... Starts at 
Lower Voltages... 


This new super-powered lighting unit operates standard 40 
me watt and 100 watt Fluorescent Lamps. Its insta-start ballast is 
. made and guaranteed for a full year by a leading manu- 





Baits g 
es 


nted to 
ites the 
oint, A 
ted on 
to the 


at least 
facturer of electrical transformers. 
e, light- . : : si 2 
vile STANDING Insta-start units reduce maintenance by the elimination of 


starter switches. Turns on and off like an incandescent light- 


avy ol F 50-A-SERI EATURE... ing fixture. 


mposed 
’ te a * = . J s 
7 a4 aan? = this new rigid simplified Will operate as low as 85 volts, which is important in plants 
ad the ireway, may be exposed quickly, where load capacities are a problem. 
without pwn. 

ee } Mey be surtace-i stem mounted singly or in Insta-start units will operate at zero temperatures. Lamps will 
+ ] ‘ j 

: 4 ee " belies . longer a a not blow-out in cold drafts. 
its Tg sseciel Ko. a pon is ities td Investigate this new Fluorescent Insta-start lighting unit today. 
_ holder cover. Obtainable for immediate delivery. 
na W.P.B. and U. S. Bureau of Stand- 
DO 


tir, | TBetectors of rascnite—tormed and taisted nter Open and Closed Type Commercials 


exacting specifications in our own plant. 
A new outstanding line of L. P. I. Commercials, ideally suited for draft- 


8 paderwri ters’ Laboratories approved and bear their 


tween ing room, office or other essential locations, is now available with either 

is also 9 Urion Made—international Brotherhood of Electrical Conventional or Insta-Start Ballasts. Write today for bulletins describ- 

yn if orkers, A. F. of L. Bear their label. ing these new fixtures! 

ssible, 

ws, In SRE RBI eR ES 6 0 ARNEL A ET A 
| UGHTING PRODUCTS INC 

na . HIGHLAND PARK « ILLINOIS 


ng of SR 
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NO. 41-B 
6 AMP. 
125 VOLTS 






























NO. 1010 
10. AMP. 














MANUFACTURING CO., INC. 


VALPARAISO, 


125 VOLTS 


ELECTRICAL DIVISION 


INDIANA 

































interiors should be employed to raise 
the illumination level until the bright- 
ness of the workers’ surroundings is 
similar to that of the window exposure. 
Lighting men know that operators 
should not be subjected to brightness 
contrasts of over 10 to 1 in the field 
of vision. Preferably this ratio should 
be 5 to 1. 

The revelation of one case investi- 
gated will be sufficient to illustrate 
the point. The employees were obliged 
to face large windows facing the west. 
At two o’clock in the afternoon, with 
a hazy sky, the brightness of these 
windows was measured and found to 
be 3,200 foot-lamberts (about twice 
as bright as a 40-watt fluorescent 
lamp). These same operators were 
working in surroundings where the 
brightness was less than four foot— 
lamberts—an extremely trying work- 
ing condition. The condition at 5:00 
p.m. on a bright day with the sun at 
or near the horizon would really be 
distressing. The solution is the use 
of paint as outlined above. 


FLUORESCENTS EXPEDITE 
SHOPPING SELECTIONS 


Recessed two-lamp continuous rows 
of lighting equipment produce an even, 
well diffused level of light averaging 35 
ft-c (see photo). All show cases, wall 
cases and niches are lighted to a high 
level of intensity with soft white fluor- 
escent. Stair to lower floor has decor- 
ative lantern and stairs are spotlighted 
with recessed ceiling spots. Light or- 
chid walls, light terrazzo floors, with 
a generous application of tinted mir- 
rors, complement the soft white fluor- 
escent lighting and combine to make a 
beautiful interior. The high level of 
light definitely tends to speed up shop- 
ping and enables customers to make 
selections accurately and quickly. This 


NOTE HOW SHOW ase fixtures bring out merchandise details. Satisfactor) 
tion not only speeds purchase, but reduces the number of returns for exchang 








installation was made by Robj 
Electric Company for J. B, ieee 
Company, Charlotte, N. C, department 
store. 
















LIGHTING FOR SHEET 
METAL FABRICATION 


' A set of recommendations for specific 
lighting for sheet metal fabrication 
was recently presented to representa- 
tives of this industry in the Chicago 
area by E. R. D’Olive, Iumin. 
ating Engineer, at a special session held 
at the Chicago Lighting Institute. 
The data was compiled by a commit. 
tee of illuminating engineers who ip. 
vestigated lighting conditions in local 
industrial plants, under the joint 
sponsorship of the Chicago Lighting 
Institute and the local WPB office, 

The discussion includes lighting for 
squaring shears, hand and _ power 
brakes, punch and forming presses and 
other machines in the same category, 
For the purpose of simplicity this first 
item will deal specifically with the 
squaring shear and the brake. 

Squaring Shear—The usual squaring 
shear has a slot or throat varying in 
size from %-inch to 23-inch, located 
between the “hold-down” yoke or beam 
and the shear blade. Proper illumina- 
tion for seeing the scribe mark should 
be provided by a 50-watt mill type 
lamp in a deep bowl reflector mounted 
as close to the yoke as possible. Sev- 
eral of these units will be required if 
the shear is long—four being recom- 
mended if the shear is 10 feet long. 
Lighting of this specific type causes 
the upper shear blade to cast a shadow 
which coincides with the lower cutting 
edge. This shadow thereby marks the 
point of adjustment at the scribe matks 
for accurate cutting. 

The front scales are arranged at 
right angles to the shear and may be 
four feet or more in length. Such scales 



















selete 







Electrical Contracting, March 19 









































specific 
rication 
resenta- 
Chicago 
‘lumin- 
ion held 
nstitute. 
-ommit- 
who in- 
in local 
+ joint 
ighting 
office, 
ting for 
power 
ses and 
ategory. 
his first 
ith the 


quaring 
vying in 
located 
or beam 
lumina- 
: should 
ill type 
nounted 
e, Sev- 
uired if 
recom: 
et long. 
causes 
shadow 
cutting 
arks the 
e marks 


nged at 
may be 


h scales 





ry Ss 
pan ge. 





uw COLO 


(OLD CATHODE LOW VOLT 


8000 HOURS of rated life is what 
the new COLOVOLT lamps offer you! 
Is it any wonder that we say “lumen 
"turn into “lumen years” with 
told cathode low voltage fluorescent 
lighting the new COLOVOLT way! 


8000 hours of rated life (guaranteed for 
one year) insures Jow maintenance cost, 
mich Means maximum lighting effi- 
Cleney, actually greater than any previ- 
tusly cold cathode lighting. 


Operation is on low voltage, eliminat- 
ing high voltage wiring and bulky 
tmers (although lamps may be 

for high voltage operation if de- 


sired). Moreover, COLOVOLT lamps 
start up immediately—require no 
starters. Colovolt illumination is con- 
stant—steady and unaffected by shock 
or vibration. The lamps are free of 
“strob” or flicker when used on Ca- 
pacitative and inductive reactor. 


Available in standard 7 ft..9 in. lengths, 
these lamps give longer light sources 
. . . better line lighting. As package 
items, the lamps compare most favor- 
ably with custom-built cold-cathode 
lighting in every respect! All of the spe- 
cial features of COLOVOLT are pos- 
sible only because perenne new light- 
ing principles are employed. 








Send today 


for booklet “Facts 


concise, under- 
standable terms. 
Booklet tells where 
and how to use 
cold cathode (low 


or high voltage) lighting. Complete with 
performance charts and data to give a 
comprehensive picture of the advan- 
tages and the disadvantages of cold 
cathode fluorescent lighting for all types 
of lighting problems. Request your copy 
today! 





| GENERAL LUMINESCENT CORPORATION 


$38 souTH FEDERAL a CHICAGO, ed. 
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LIGHT ON 
CRITICAL "'SEEING”” 


PROBLEMS 


Zuestion — 


How much light does a workman need for maximum 
seeing and work efficiency? 


seuswer — 
The quantity and quality of light needed varies with each 
worker's task. In general, rough work seeing needs 20 
footcandles, medium work seeing 30-50 footcandles, fine 
work seeing 50-100 footcandles, and extra fine work 
seeing over 100 footcandles, as specified by American 
Recommended Practice of Industrial Lighting. 


Z:estion — 
How can this wide variation in worker lighting needs be 
provided for in a factory lighting system? 


Huswer — 

Through Balanced Lighting. Lighting levels over 50 foot- 
candles can be obtained efficiently and economically only 
by a combination of Localized lighting of needed high 
level directly on the individual work area, and General 
lighting for overall work-area surroundings. Applied in 
the proper ratio, usually 5 to 1, the combination becomes 
Balanced lighting. 


Zuestion — 


Who should survey our plant lighting needs? 


seustwee — 
Put your illumination problems in the hands of qualified 
specialists. Fostoria Industrial Service Centers, located in 
principal cities, are nationally recognized specialists in 
Industrial Lighting for Seeing. Their study and counsel 
on your lighting problems are available to you without 
obligation. 








REQUEST THIS /zee BOOKLET TODAY! 


Explains the efficient and economical results of 
“a Lighting” and how to obtain it. Ask for 





GENERALITES | LOCALITES 


for 
Overall Lighting light ON the Joh 





Trade Mark 
Rog. U. S. Pat. Off. 


FOSTORIA INDUSTRIAL SERVICE 


Factory and General Offices FOSTORIA, OHIO 
In Canada—Write Amalgamated Electric Corp., Ltd., Toronto 











cannot be illuminated by a small soure 
near one or both ends because th 
thickness of the stock casts a shadoy 
at exactly the point where the scale 
must be read. Recommended lighting 


FRONT AND BACK lighting ate « 
requisite for efficient power brake oper 
tion. These 200-watt fluorescent RLM 
units are located so they will clear stock 
when folded. General illumination of 
35 foot-candles is recommended, 


LOCALIZED LIGHTING _ provides 
over 100 foot-candles on working su 
faces of this brake. The two-lamp, 4- 
watt fluorescent unit supplements an © 
candescent overhead lighting system 


for such scales is the installation of a 
elongated light source of low bright 
ness parallel to the scale. A 40-walt 
fluorescent RLM unit will satisfy the 
requirements. 

Hand Brake—The lighting sounet 
for the sheet metal hand brake of 
folding machine should be located 1 
the front of the shoe-type machine 
Otherwise, the nose of the shoe ca 
a shadow making it extremely clifficl 
to set scribed lines or punch marks 

The location of the brake with 
spect to overhead lighting 4 
upon the type of stock—cold rolled 0 

[Continued on page 169] 
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Todrive a mill that rolls 120-inch steel plate, The chances are you’ll never need a motor 
upto 2 inches in thickness, takes a motor with like this. Yet the kind of engineering skill that 
plenty of ‘“‘guts’’. goes into such specialized motor jobs is back 

This one has it. The rotor alone weighs 100 of every Westinghouse motor you buy— 
tons, whirls at a speed of more than 80 times special or standard. 
aminute. More than 50,000 feet of copper Whether you need a fractional horsepower 


wire ate contained in its windings. motor or one delivering thousands of horse- 





This 7,000 hp giant, one of the largest power, Westinghouse experience can help you 
provides Mmotors built by Westinghouse for the steel solve your drive problem quickly—with a 


ing Swe 
’ 40 H ® e a e 
r rig, Wodustry, is now helping to turn out armor motor exactly fitted to the job. Westinghouse 


syshem, q : ; . 

: plate for America’s fighting forces. Electric & Mfg. Co., East Pittsburgh, Penna. 
ion ol al j-21301 
y bright- 
_ 40 -watt 
tisfy the 


Westinghouse motors 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 





g source 
brake of 
ycated to 
machine. 
hoe casts 
y diffi! This is only one of the many Westinghouse 


narks. . motors available in 
uy special enclosures. Features 








with 1 include choice of sealed-sleeve or ball 
depends / bearings; Tuffernell insulation; dynam- 
ed of ee ically balanced rotor; rigid one-piece 
roll Cae frame; die-cast rotor; radio-frequency 
)] . — 
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I. EXECUWRIVE PAGING 


For saving time in locating executives, foremen and key per- 
sonnel who must move about the plant. 


2. TELEPHONE EXTENSIONS 


For making telephones instantly heard in noisy locations by re- 
placing ringer bells with horns. 


3. FERE, BURGLAR ALARMS 


For calling firemen or plant guards in an emergency and directing : F csaatuiniit 
them to the scene of trouble. 


4. MACHINERY ALARMS 


For warning of overloads, interrupted coolant flow, "broken 
webbs, etc., to prevent machine stoppages. wt 


Benjamin MOTOR-DRIVEN HORN 





































































































5. BREAKDOWN WARNING (Weatherproof) 
For warning of water-tank level, boiler and air line pressure, ett., . 
to prevent plant-services breakdown. y Benjamin 
DOUBLE PROJECTOR 
Now, when time is precious and manpower must be conserved, Pm: p0 of) 
you can least afford the delays and confusion caused by a rie R 
signal system which has failed to grow with your needs, I 
Your changed conditions of war-time operation ... ex- 
panded floor space, re-arrangement of departments or new Benjamin reid 
machine installations . . . undoubtedly have created many in- FIRE ALARM HOWLER ield 
stances where improvements or extensions are vitally needed devel 
in your signal system to insure peak efficiency in every depart- small 
ment of your plant. pe 
What Improvement or Extension is Needed Most phase 
to Bring Your Signal System Up-to-Date? and 
Now is the time to make a thorough check of your signal Stanc 
system to see where new and more powerful signals are needed meet 
to replace those made inaudible by noisier conditions. Look, Benjamin ment 
particularly, for those locations where your present signal FACTORY HOWLER Wars 
system needs to be extended to provide adequate coverage to (Non-Weatherproof) Benjamin be of 
areas which have been added to your work space. INDUSTRIAL SIREN econo 
Look, too, for opportunities of increasing your plant’s.oper- (Coding—Non-Coding) advis, 
ating efficiency by taking advantage of new ways to use signals. all pc 
If you have an Executive Paging system, find out how little it one Th 
costs to combine an hours-of-work signal with it. See how igen most 
many locations need signal extensions for telephones. Investi- TELECODE powel 
gate how much time can be saved. by installing breakdown RELAY 
warning signals and machinery alarms; learn how much more 
effective your plant protection force can operate with the Benjamin 
addition of a burglar alarm. INDUSTRIAL BUZZERS he 











How Benjamin’s 30 Years’ Experience 








gineers show you where these signals can be most useful to 
you in conserving time and labor. 





They Cut Through Any Industrial Din 


‘an Help Solve Your Problems Benjamin Signals are Listed by moval of the entire operating 
C P S 5 Undereriaess’ “ae mechanism without touching the ya 
; i ; ey are available for A. or wiring. 

When you call on Benjamin, you secure recommendations iain ccaebisentineakah denaeon Benjamin Telecode Relays ar £ 

based on more than 30 years’ experience in solving the signal voltages and cycles. Many canbe _ specially designed for ap =  . 
problems of industry. Benjamin horns, buzzers, sirens and re- oad by Bemren of Dee & hor oe bells in DOI locations BE 

lays are built to the most rigid requirements of industrial ~ A feature of Benjamin Vibrat- _ where telephone bell = nat | ¥ [ 
service, have the extra margin of stamina for long, trouble-free iia riae nae ie 

. . . . . . + ” c 
operation. There is a Benjamin signal with exactly the right construction which permits re- > 
power and tone for every industrial location . . . let our en- * Ae 

6 

a 
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iy 

ry 















Signals for the Battle Fleet 


For more than 10 years, Benjamin has been building special 
horns and buzzers for the fleet, equipment which meets the 
Navy’s rigid specifications for battle duty. 
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For further data or recommendations, write the 
Benjamin Electric Mfg. Co., Dept. H, Des Plaines, Ill. 
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have an extremely wide range 07 

application spanning the entire 
residential, commercial and industrial 
fed, One important reason for the 
development of such a wide variety of 
small single-phase motors is the fact 
that generally speaking, only single 
phase power is available in residential 
aid most commercial establishments. 
Standard stock motors are available to 
meet almost any operating require- 
ment but where unusual conditions 
warrant, a motor of special design can 
be obtained. From the standpoint of 
econofhy and convenience, it is always 
advisable to use a standard motor if at 
all possible. 
The accompanying chart covers the 
most popular types of fractional horse- 


Psa ex horsepower motors 


















speed-torque curves, horsepower and 
speed limitations and other character- 
istics are given. Also approximate 
comparative prices are shown along 
with general remarks and typical appli- 
cations. 

Standard motors are generally de- 
signed to operate in ambient tempera- 
tures ranging between 10 and 40 deg. 
C. Line voltage variations of plus or 
minus 10 percent and frequency varia- 
tions of plus or minus 5 percent are 
allowable. The motors are built for 
across-the-line starting. 

The standard direction of rotation of 
fractional horsepower motors is coun- 
ter-clockwise facing the end opposite 
the shaft extension. 

Since the brushes of small d.c. and 
universal motors are often set off neu- 
























DUSTRIAL ELECTRIFICATION 


HNGINEERIN! © - INSTALLATION - MAINTENANCE [ES 


Fractional Horsepower 
Motor Selection 


Characteristics, applications and control of the more popular types of 
small motors with application test data to determine motor ratings. 


Single phase motors using a starting 
switch cannot ordinarily be reversed 
while running, since the starting wind- 
ing (which determines direction) is 
then open-circuited. Special relays can 
overcome this if necessary, however. 

Many fractionals are used for built- 
in, direct-connected operation. They 
can bé used for external direct connec- 
tion or any other type of drive such 
as gear, belt, chain, friction or hy- 
draulic. Fractional gear-motors are 
also available for obtaining practically 
any output speed desired. 

Another important mechanical con- 
sideration is mounting. Most frac- 
tionals can be obtained with an elastic 
or spring mounting arrangement which 
provides quiet operation. 

Not all fractional horsepower motors 
































power motors. Schematic diagrams, tral, reverse operation is unsatisfactory.: are adaptable to speed control. How- 
iy 
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Percent of Full Load Torque 
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Torque in Ounce-Feet 
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ever, where adjustable speed is essen- 
tial, it may be obtained by adjusting 
the motor slip. The most adaptable 
motor for this type of speed control is 
the capacitor motor. A typical sys- 
tem for obtaining this control is shown 
in Fig. 1. It is to be remembered 
that the torque developed by the rotor 
varies as the square of the voltage 
applied to the motor windings. That 
is, if the terminal voltage is reduced 
to 4, then the developed torque is re- 
duced to 4. If it is reduced to 4, then 
the motor torque is reduced to 1/9. 
Or if the voltage is doubled, the torque 
is increased four times. Thus by using 
an auto transformer, the output torque 
and thus the speed can be varied over 
a limited range. 

As a specific example refer to the 
curves of Fig. 1. Take the case of 
the average size fan. Its curve shows 
the torque required to drive it at 
various speeds. Curves A, B, and 
C represent the torques developed at 
the three settings of the auto trans- 
former. 

By setting the control point at C 
on the auto transformer and using the 
C curve, we see that it intersects the 
“average fan” curve at point 1, which 








means that the motor is developing 
100 percent torque and the fan is oper- 
ating at 94 percent synchronous speed. 

If we reduce the applied voltage to 
point B, the motor output torque is 
as shown by curve B and where it 
intersects the “average fan” curve (at 
point 2) will be the operating point. 
That is, the motor, on reduced voltage 
is now developing only 76 percent of 
full load torque and the fan speed has 
been reduced to 83 percent of syn- 
chronous speed. Likewise at point 3, 
the motor is developing 60 percent 
torque resulting in a fan speed of 75 
percent. The other two curves show 
what results are to be expected for a 
heavier than- and a lighter than-aver- 
age fan. 


Limitations 


This type of control is not without 
its limitations. For one thing, note 
that for lighter loads, the speed range 
narrows to practically no variation at 
all regardless of the applied voltage 
changes. Starting torques on the lower 
voltage connections are also greatly 
reduced since the “torque to voltage 
squared” relation still holds for starting 
values as well as running values. Also, 











because oi the low starting torque and 
the wide variations encountered in belt 
frictions, this type of speed contro] 
is not suited to belt drive applications 

Instability at the low speed connep. 
tion is also a definite limitation, This 
characteristic of being unstable be- 
comes more pronounced in motors hay. 
ing low slips at full load. 


Tests 


The curves of Fig. 2 are those taken 
from actual test and are shown as 4 
warning against approximating horse. 
power requirements by direct ratio of 
current measurement to nameplate rat. 
ing. Note that the current reads 28 
amps. at the full load torque of 8 oz, it, 
At half load (or 4 oz. ft. torque) the 
current measures 2.45 amps. Thus, 
reducing the motor load 50 percent 
only reduces motor current 125 per- 
cent. It is seen that comparison of 
test current with nameplate current js 
no indication of motor load. 

For true indications, brake tests 


should be made on each motor and data 
drawn up in curves such as Fig. 2, with 
the addition of efficiency and power 
factor curves. 
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The test connections of Fig. 3 
should be used in making application 
ysts for determining proper motor 
ratings and characteristics. Since the 
exrrents and watts being measured are 
o small, meter readings should be 
corrected for meter coil losses. Note 
that in Fig. 3 the voltage coils of the 
voltmeter and wattmeter are on the 
ad side of the ammeter and the cur- 
rent coil of the wattmeter. Conse- 
quently, the losses in these two poten- 
tial coils will be reflected in the current 
and wattage readings. By closing the 


x Corrent switch 














FIG. 3 Motor 
5 terminals 
S “4 
oad ¢ -_§ 
Line £ , 
~~ te Voltage 
SS switch->f 








line switch and voltage switch but 
leaving the motor terminal switch open, 
these meter losses can be read directly 
and subtracted from all test readings 
to give true indications. 

To make an application test, select 
amotor of the type and rating thought 
to be approximately correct to meet 
requirements of the load. Run a brake 
test on the motor to obtain curves such 
as Fig. 2, or perhaps the manufacturer 
can supply them. Then connect the 
test motor to the load and run an ap- 
plication test to determine the torque 
requirements of the motor to meet the 
operating torques of the load and other 
data necessary for establishing the 
complete rating. Adjust the load to 
approximate the maximum operating 
conditions. 

To find the various critical torques 
by using the auto transformer, deter- 
mine : 


1. The minimum voltage required 
to start the load in any position. 

2. The minimum voltage required 
to bring the motor up to about 
half speed. 

3. The minimum voltage required 
for the motor to pull-in from start- 
ing connection to running connec- 
tion. 

4. The minimum voltage at which 
motor will carry the load without 
an abrupt drop in speed. 


These tests will determine respec- 
tely, starting, pull-up, pull-in and 














Amperes at 
Rating hp. 
115 volts | 230 volts 
1/6 and smaller 20 10 

1/4 23 1114 
1/3 31 1514 
1/2 45 22% 
3/4 61 3014 














breakdown torques. If these torque 
values are known for the test motor at 
rated voltage, the four voltage readings 
above can be interpreted into torque 
readings by calculation on the assump- 
tion that the torques vary as the square 
of the voltage. 

For example, suppose a 1/6 hp. split- 
phase, 1725 rpm, 60 cycle test motor is 
used and test data show it to have a 
19 ounce-feet breakdown torque at 
rated voltage of 110 volts. Test No. 4 
of application test above shows that 80 
volts are required to maintain the test 
motor at a stable operating speed for 
the maximum load encountered. 

Thus since: 


ai pie Tr = TeX v5 
and 
12 = 19 oz. ft. 
Ve = 110 volts 
Vr = 80 volts 
then 
Tr = 19x = 19 x OY 
= 10 oz. ft. 


Thus maximum torque required by 
the load will be 10 oz. ft. Full load 
torque of any motor, in terms of rated 
horsepower and speed is 

full load torque in oz. ft. = 
84000 X Ap. 

Table above shows upper limits of 
current and watts input for 115 volt, 
60 cycle general purpose motors based 
on NEMA performance standards. 
Table below shows NEMA established 
limits for locked-rotor currents except 
for split-phase high torque and syn- 
chronous types. 

For a more complete treatment of 
the subject of fractional horsepower 
motors, consult “Fractional Horse- 
power Electric Motors” by Veinott, 
and Standard Handbook for Electrical 
Engineers, both published by the Mc- 
Graw-Hill Book Company. 





























“a 3450 1725 rpm 1140 rpm 865 rpm 
tating | Amps | Watts | Amps | Watts | Amps | Watts | Amps| Watts 
Hh 2.89 207 2.70 176 3.86 207 | 5.40 | 245 
‘Vg 3.18 254 3.00 215 4.32 954 | 6.00 | 296 
4.16 352 3.86 301 5.60 352 | 8.11 | 414 
WH 5.27 460 4.91 395 6.98 460 | 9.85 | 540 
Hh 37 678 6.90 574 9.85 678 
10.6 980 9.95 834 
} ee 
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MULTIPLE UNIT 
plugs 


and receptacles 





3 unit sectional 
view. 





QBEOCeER 


1, 2, 3, 4, 6, 8 pole interchangeable contact units. 


| Any combination, 2 to 
32 poles, for thermo-couples, 
sound equipment, remote con- 
trols, lighting and motor wir- 
ing. Interchangeable contact 
units—1 to 8 poles—can be as- 
sembled in 2, 3, or 4 unit plug 
shells and receptacle housings 
to make any desired combina- 
tion of circuits. Equipment can 
be arranged with the protected 
female contact units in either 
plug or receptacle, for safety in 
line side of the circuit. Ground 
protection is provided. A full 
line of plug shells, cable con- 
nectors, and standard recepta- 


-cles allows the widest range of 


assembly combinations, to meet 
any needs. Write for general 
catalog 1100 giving complete 
specifications. 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 
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DATA SHEET 


The number at the right is a classification for cop, 
venience in filing and for a future data sheet inde 











Knob and Tube Work 


A pictorial presentation of knob and tube methods. The critical mate- 
rial situation has resulted in widespread use of this type of wiring. 
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|" Wires, ( i = 

4 
EH -—| l= 
| i [= > 
| Studs---ri\' 








2 Vertical wires within a wall can be run on either side of the 
same stud or on the facing sides of two adjacent studs. 





Knobs -~"" “wire. 
: ‘ Porcelain tube 
* orloom 


Ons 





: 
. 


=e z 
porcelain tube ! 


3 Additional protection should be given to crossing wires by 
loom and porcelain tubes. Tap points are similarly pro- 
tected. Also protect if wires come within 2 inches of pipe 
or other metal work. 
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Wire. 
Porcelain, |°T# , 
cleats ploom 
or knobs P » 








a 





4 Cleats can be used for straight runs, terminating at outlet box 
in exposed wiring. However, they cannot be used, in any 
case for making a right-angle turn because of the reduction in 
spacing. 










5 Use a knob near the tube at angle take-off points. Use ex 
tra tubes at points where debris may collect such as wher 
a wire passes through the floor timber. 


WwW 









Ly” Wires — 








yw Knobs-. 

















Wires exposed to mechanical injury should be protected 
by running boards. 














8 By means of anoutlet box, one wiring system can be changed 


Information from Practical Electrical Wiring by Richter. 





\Rails-at leastas 
high as insulators 






Rails may be used for protection against mechanical injury 
or both rails and running boards can be used. 





to another. Here are conduit, armored cable, knob and tube, 
and non-metallic sheathed cable terminating in the same bor. 


Copyright McGraw-Hill Book Company 
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“That's certainly a good looking motor— 
and well protected against anything that 
might fall on it.’’ 


“Yes, and that’s not all. Its smooth 
operation helps to maintain the 
accuracy of this shaper.” 


The ExZia Paotéechon ot 
CENTURY FORM J MOTORS 
Means Long, Uninterrupted 


nside and out, the Century Form J Motor has 
many features that contribute to longer 
motor life and more accurate performance of 
the driven machine. The upper half of the 
motor is closed—protecting it against falling 
solids and dripping liquids—helps keep out 
dirt, chips, cutting oils, tools, etc. Its smooth, 
well-proportioned contours make it easy to 
keep clean, as well as easy to 
look at. 


The Century Form J Motor is 
unusually free from vibration, 
which is important to quietness, 
accuracy, and precision of the 
machine on which it is mounted. 
This lack of vibration is due to 
many design features which in- 
clude: mechanical and electri- 
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Production Life 


.cal balance, rugged cast frames, extreme 


rigidity, accurately machined feet. A very 
effective ventilation system keeps the bear- 
ings and windings cool — adds extra life. 


The Form J Motor is only one of a wide range 
of motor types and sizes, from fractional to 
600 horsepower, available from Century. 


Today—and tomorrow, it will 
pay you to remember Century 
Motors for all your electric 
motor requirements. 


CENTURY ELECTRIC CO. 
1806 Pine Street St. Louis 3, Missouri 


Offices and Stock Points 
in Principal Cities 
© Century Electric Company, 1944, 
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wwbject to the terms on back hereof, which are hereby agreed to 


1944, FEB. 17 


$9 OUR CUSTOMERS : 
CONTINUING OUR SURVEY OF THE PRACTICES, CONDITIONS AND PROCEDURES 


mat HAVE BEEN EXISTENT IN THE WIRE AND CABLE INDUSTRY OVER A PERIOD OF 
YEARS, WE ARE SATISFIED THAT THE ELIMINATION OF SOME OF THESE POLICIES 
CANNOT HELP BUT RESULT IN SUBSTANTIAL BENEFITS TO ALL BRANCHES OF THE 
ELECTRICAL INDUSTRY, TO ALL CUSTOMERS AND TO THE GENERAL PUBLIC. 

AS OUR STUDIES DEVELOP THE NEED FOR CORRECTIVE MEASURES , WE WILL, IN 
LINE WITH OUR CONSISTENT POLICY, PROMPTLY INSTITUTE SUCH CHANGES AS 


EXPERIENCE AND CONSIDERED OPINION WARRANT. 





IT INCUMBENT UPON US TO ASSUME “ CLEARANCE 
REELS, SPOOLS AND CASES WHICH ARE USED FOR 


OUR MANUFACTURE. 


AT THIS TIME WE FEEL 
OF THE DECKS" IN RESPECT TO 
THE SHIPMENT OF PRODUCTS OF 


ENERAL CABLE CORPORATION CONTAINERS WILL 


EFFECTIVE MARCH 1, ALL G 
IS AND NO PAYMENT OR DEPOSIT WILL BE 


BE SHIPPED ON A “NO CHARGE" BAS 

REQUIRED. : 
WE HAVE CONFIDENCE THAT OPERATION OF THIS PLAN WILL RECEIVE THE 

SUPPORT AND COOPERATION OF ALL PARTIES AT INTEREST, ELIMINATING AS IT 


DOES THE PRESENT COSTLY AND MANPOWER-CONSUMING METHOD OF HANDLING 
CONTAINERS - It IS REQUESTED THAT ALL GENERAL CABLE CORPORATION 
RETURNABLE TYPE CONTAINERS BE RE 





TURNED PROMPTLY, FREIGHT COLLECT. 


WE WILL ALLOW CREDIT FOR THE RETURN OF ALL CONTAINERS YOU HAVE 
BEEN BILLED FOR AS CONTAINERS AND WHICH YOU HAVE PAID FOR, PROVIDED 
THEY ARE RETURNED IN GOOD CONDITION ON OR BEFORE FEBRUARY 28, 1945- 
AFTER THAT DATE, NO CREDIT WILL BE ALLOWED FOR THE RETURN OF CONTAINERS - 


THE COOPERATIVE EFFORT OF ALL CONCERNED WILL DETERMINE THE 
EFFECTIVENESS OF OUR POLICY AND OF OUR ABILITY TO CONTINUE IT. 
GENERAL CABLE CORPORATION. ++» 








ee 
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CHANGING 
GENERATOR 


UESTION 126. We have a 15 
Q kw. 110 volt, d.c. compound 
wound generator driven at 400 
r.p.m. We wish to supply a d.c., 
3-wire combination power and 
light load 110-220 volt. What 
changes would have to be made 
to this generator in order for it 
to deliver its rated output at the 
present speed and .the desired 
voltage ?—G. E. 


A TO QUESTION 126. The 
e@ changes necessary to make a 
110/220 volt three-wire generator from 
a 110 volt dic. compound generator 
would be rather involved. It would be 
necessary to rewind or reconnect the 
field windings to take care of the in- 
creased voltage, also the armature must 
be rewound for 220 volts and provided 
with two slip rings connected to the 





G A 
S : 
= 


Slip 
rings, 


~Commutator 





Compensotor 


winding and to a “compensator” or 
coil which is tapped at its mid-point 
to provide a neutral point. With the 
armature in any definite position con- 
nect a lead from the commutator seg- 
ment under each positive brush to one 
slip ring and from the segment under 
each negative brush to the other slip 
ring. 

Brushes must be provided to contact 
the slip rings and a “compensator” or 
coil must be connected between the 
brushes. The size will depend upon the 
probable unbalance. The connections of 
the armature and compensator would be 
as shown. 

This seems a complicated change and 
it might be better to attempt to secure 
a 3-wire generator by trade or to use 
all 110-volt equipment. If your dis- 
tances are not too great this might be 
best. 

The changes will as indicated involve 
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QUESTIONS from readers on problems of industrial equipment, in: 
maintenance and repair. Answered by electrical maintenance engineers op 
industrial electrical contractors out of their experience. For every one, 
tion and every answer published, we pay $5.00. 


rewinding or at least reconnecting of 
field windings, rewinding of armature, 
adding of two slip rings with brushes 
and brush rigging and the providing of 
the compensator and proper connec- 
tions.—J.E.W. 


A TO QUESTION 126. In 
e@ order to change the machine to 
a three-wire generator, it will be neces- 
sary to connect a coil of high reactance 
and low resistance permanently across 
diametrically opposite points on the 
armature as shown in the diagram. 





> rT 
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The voltage between points “a” and “b” 
is alternating. The alternating cur- 
rent flow in the coil is small because of 
the high reactance. The center of the 
coil is connected to the neutral of the 
system. On unbalanced load, the differ- 
ence between the currents in the out- 
side wires flows in the neutral wire 
and through the reactance coil, which 
has a low resistance to direct current. 
For 25 percent unbalanced current, 
the rating of the balance coil in volt- 
amperes would be about 10 percent of 
that of the generator. Changing the 
machine from a two wire to a three 
wire machine, is a job: for the manu- 
facturer or some good motor and gen- 
erator shop.—V.M. 


A TO QUESTION 126. I 
e would suggest limiting the 
changes involved to a minimum. If 
the rated output of the generator is to 
remain the same at twice the rated 
voltage the first item to consider is the 
armature. Most low voltage armatures 
are lap-wound and the possibility of 
reconnecting should be investigated. 
Consequently, if features of construc- 
tion permit, a wave connection may be 


made. In extreme cases it will k 


found advisable to rewind the armaturell 


with possibly twice the number of effe. 
tive 


tization and external characteristic 
curves should be made before changing 
the armature, for future reference, 
When the armature has bee 
changed, assemble the machine and rm 
a magnetization curve again. With the 


armature conductors betwen) 
brushes of opposite polarity. Magn. fil” 


data compute the changes which may 
have to be made to the fields. Inset 
a proper variable resistor in the fell fi} 
circuit and run an external character Mi 


istic curve. 


information regarding changes, if any, Bi) 


to the fields. 


Determine the approximate amout . 
of unbalance in the proposed 3-wite i) 


system and obtain accordingly a smal 
110-volt balancer or compensating st 


The data will now furnish H 


Me 


from which the neutral may be estab i) 


lished. This eliminates the construction 
of a.c. rings, brush rigging, ete—O.A 


QUIET OPERATION 
OF MAGNETS 


UESTION 127. We have bee 

Oiicvin trouble with noisy mag 
nets, particularly on an old auio- 
matic three phase, 60 cycle com 
pensator, which is noisy om the 
running side. Everything seem 
tight, and the armature seems fo 
line up with the cores of the 
magnetic coils. Perhaps som 
one can give some general poi 
ers on the quiet operation 
magnets that might help ws ou. 
—J.H.G. 


TO QUESTION 127. Whe 


A. the hum on a.c. contactor vad 
see Ue 


nets becomes excessive check to 


any of the following conditions a . 


(a) The voltage may be below 
minimum rating of the operating 
If the coil has ever been replac 
sure that the proper coil for the 
has been installed. 

(b) The spring pressure on the cor 
tacts may be too high. Guide 
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This schematic drawing slows the simplicity 
of installing a Wagner Hydraulic Bridge 
Braking system on an overhead crane. 





have bees ; 
visy mog- Whaener Hydraulic Bridge Brakes provide braking controls compar- 


old au- able to the braking system on the modern passenger car or commer- 
7 cial vehicle. The Wagner Hydraulic Bridge Braking system utilizes either 
ng seems an external or internal brake unit, which is actuated by hydraulic pres- 
be’ : sure developed in a foot-operated master cylinder—Just like stopping 
re pm your automobile .. . heavy crane loads can be brought to quick, safe, 
ral point smooth stops. Wagner Hydraulic Bridge Brakes are simple to install. 
ration They are available in complete kits, including everything necessary— 
p us aul brake assembly, brake wheel, master-cylinder, wheel cylinder, tubing, 


flexible hose, brake fluid and all fittings. 


S 
i Wher ALIVE werd WRITE FOR BULLETIN 1U-20-It gives complete information on Wagner 


Hydraulic Bridge Braking Systems and Wagner Industrial Brake Lining. 144-4 


Asner Licech yrporation \ 
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Needless shutdowns, idle machinery, bearing failures, 
unnecessary repairs, waste, etc., are eliminate 
you install TRICO visible automatic OILERS. You get 
many years of trouble-free service, with definite savings 
in operation and maintenance costs. 

WRITE FOR CATALOG 





@ Night and 


_ WRITE FOR 
BULLETIN No. 6 





= PROTECTION 
against UNNECESSARY 
SHUTDOWNS 


TRICO OILERS 


SAVE TIME- OIL-WORRY 


— 
That jack-screw pressure literally bolts fuses and clips 
together eliminating 


@ Premature fuse blowings 

% wren yd shutdowns 
oliday repairs 

Ten sizes to fit popular types of fuse clips. 








when 





@ Burnt fuses and clips 
e@‘Arcing at contacts 
e@)Wasted current. 





biileom a0) ice comm tiie] 4-1-m are 
In Canada: IRVING SMITH LIMITED, Montreal 
















































That discovery is being made again and again nowadays. The 
fact that carbon has proved so successful a medium for brushes 
is a pretty good indication that it will suit many new uses as 
well. Among its virtues are: availability of raw materials; con- 
trollable density and hardness; wide range of conductivity; 
non-corrosive, self-lubricating, virtually non-expanding, non- 
melting; can be impregnated with metal. . . . The Superior 
engineering staff is investigating new applications all the 
while. How about that problem you have now? 

Our opinion is yours for the asking 


SUPERIOR CARBON PRODUCTS, INC. 


SUPERIOR 
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RRM Cleveland 5, 
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1+ across the short circuited “shading 





and pins for the springs may be worn 
causing binding, 

(c) The shading coil on the magnet 
may be broken. It should be welded 
or brazed together. Solder wil] not 
hold. 

(d) The armature lever May be 
worn in the pivots or distorted through 
rough use. This will not allow the 
floating armature to find a Square seat, 

Check this by placing a sheet of 
paper between the two pole faces an 
close the magnet electrically, which wil 
leave an impression on the high points, 
Contact should be over a large portion 
of the pole face, but full contact js 
not actually necessary. 

(e) The pole face of the magnet 
may be corroded, or hammered out of 
shape from years of operation, which 
will not permit the magnet to seal 
properly.—L. H. 


A TO QUESTION 127. If the 
® “shading ring” on the magnet 
armature is broken, the latter will vi- 
brate against the core and set up the 
noise described in the question. 
Armatures in alternating current 
magnetic starters are constructed with 
metal clips or bands around the end. 
These bands or “shading rings” form 
a short circuited single turn coil ten¢- 
ing to hold the magnet closed during 
the zero voltage points of each cycle. 
As the succeeding waves of each 
cycle die away, the lines of force cut 


ring” and set up an opposing current 
which so retards the change of flu 
in the surrounding armature as t 
produce a weak magnetic force which 
holds the armature closed at the zero 
value of the cycle until the holding 
force is restored by the rising voltage 
value of the following half cycle. 
‘If the “shading ring” is broken, the 
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holding action is not exerted at the 
zero point and the armature drops 
away from the core. It will reclose 
with a slight jar as the current valte 
rises. Repetition of this jar at twit 
line frequency, results in very nol) 
operation of the magnet which can be 
eliminated only by replacing or repall- 
ing the broken part—E.F.W. 


A TO QUESTION 127. Noisy 
© magnets may be caused by aty 
of the following: (a) Dirt or rust 
the magnet faces; (b) Poor contacts i 
the control circuit; (c) Low voltage: 
(d) Worn, loose, or broken parts; (e) 
Broken pole shader; (f) Overload 
magnet; (g) Magnet faces not true 

If the trouble is found to fall under 
a, b, c, or d, the remedy 1s obvious 
and very simple. 

In he vent it happens to fall unde! 








(e) (broken pole shader), the “= 
diate requirement is that the p 
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be replaced. However, in this 
rther examination should be 
an effort to determine the 
This condition is frequently 


shader 
(ase, fu 
nade in 


ee by heavy slamming which in 


gm may be caused by overvoltage, 
he use of the wrong coil, or an under- 
jaded magnet (an underloaded magnet 
is sometimes caused by subnormal con- 
ressure). 

“Thble reessed under (f) an over- 
vaded magnet may be caused by me- 
danical parts which bind or by im- 
roper adjustment such as too much 
pressure On contacts or length of travel 
if the various parts not properly co- 
ordinated. 

Magnet faces that are not true (g) 
mist, as a rule, be replaced. Before 
placing, however, it would be ad- 
sable to ascertain if possible whether 
his was caused by normal wear or 
whether it was the result of some 
drain set up in the apparatus due to 
improper mounting.—D.L.G. 


A TO QUESTION 127. Noisy 
@ magnets, or magnets that cause 
aloud humming is a trouble that is 
found on the magnetic or holding coils 
of compensators and across-the-line 
magnetic starters. 

The trouble can usually be eliminated 
by cleaning the surfaces of the pole 
ces and to examine the stationary 
ple piece on which is found a slot 
in the laminated surfaces and which 
tontains a small coil, called a shading 
tol, 

This coil often works loose in its 
‘lot or breaks and falls out and causes 
the magnet to hum very loudly. If a 
tw shading coil is installed or if the 
id one is not broken and can be se- 
tuely tightened in its slot the trouble 
wil be eliminated.—T.R. 
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WNVERTING MOTOR INTO 
ARC WELDER 


UESTION 128. I have a 60 volt 
d.c. compound-wound ‘motor 
which I desire to convert into 
an arc welder. In using two 
sit-volt storage batteries in 
Series (12 volts) as an exciter 
across the fields, I find that I 
can melt fairly large rods. But 
musing a $ hp. 125 volt d.c. 
motor with an output of four 
amps., I get only light sparks on 
the welding rods. In order to 
use this small motor as an ex- 
cuer, what shall I do to the 
motor I’m using as a welding 
generator? If your answer in- 
volves rewinding of the fields, 
etc. give a formula for comput- 
ing the number of turns, size of 
wire, etc—D.A. 
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BUILDING WIRE @ 


ENTRANCE CABLE 


SERVICE 


CRESFLEX NON-METALLIC SHEATHED CABLE 


@ ARMORED CABLE 


IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 


CRESCE 


Genuine 


ABC 


Armored 
Bushed 


Cable 
NOW AVAILABLE 


CONDUCTORS—flame retarding, print- 
ed showing size, type of insulation and. 
voltage. 

INSULATING BUSHING—easy to in- 
sert, as paper unwraps from under both 
ends of armor too make room for the 
bushing. 

STEEL ARMOR—Low resistance, electro- 
galvanized for permanence. 








Thoroughly tested at several stages of 
manufacture, and receiving a final test of 
2000 volts between conductors and armor. 


CRESCENT bas unexcelled facilities for 
the complete manufacture of Armored 
Bushed Cable in all its steps. When you 
buy Crescent A.B.C. ARMORED BUSH- 
ED CABLE you buy the best. Do not be 
satisfied with any substitute. 





CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


CRESCENT 
WIRE and CABLE 


RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES 





@® dqduoeoVnuad 


SHIGVD AVMHUVd GNV GHSVONS-QVH'1 


SH18V0 SNIGQTHM @ SHHUIM IOHINAS @ 


GQuvouddins 
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Full Procluction 





#*COULFUSES 





NON-HEATING 
CONTACTS 


Keep Motors Humming 





100% Quality 
APPROVED BY UNDERWRITERS 


WARE BROTHERS 


4410 W. Lake St. Chicago, JIl. 
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A TO QUESTION 128. You 
e@ will have to rewind the field 
of the welding generator in order to 
use the small motor as an exciter. 

If the two six-volt batteries give 
sufficient excitation, then measure the 
ampere flow in the field with the bat- 
teries connected. Then strip off the 
old field and count the turns. Multiply 
the number of turns by the ampere 
flow for your ampere turns in your 
old field. Amperes turns = amperes 
x turns. 

Divide your ampere-turns necessary 
by the 4 ampere output of your ex- 
citer for the number of turns you 
will have to wind back for your field. 
Turns = amperes turns ~ amperes. 

To determine the wire size find the 
resistance necessary by the formula 
R = E/I. Calculate the approximate 
length of wire in your field coil by 
multiplying the length of one turn by 
the number of turns. Divide the ap- 
proximate length by 1000 and divide 
your resistance by this answer. Then 
check this answer with a correspond- 
ing number on a magnet wire table 
under the heading of ohms per 1000 ft. 
Read the wire size directly opposite 
this number.—F.F. 


A TO QUESTION 128. In 
@ order to solve this problem we 
should know more about the motor 
which is to be used as an are welding 
generator. If we had the value of the 
field current and the number of poles 
we could decide whether we could 
change connections or whether the 
field must be rewound. Apparently 
the 12 volt batteries supplied enough 
field strength to raise the terminal 
voltage to a value to sustain the arc. 
Since the exciter delivers only four 
amperes we must have the field coils 
reconnected or rewound to give at 
least the ampere turns secured with the 
12 volt battery connection. 

If we assume 16 amperes field cur- 
rent and four poles or four sections of 
the field winding, it might be possible 
to reconnect the fields and get sufficient 
field strength. If this is not possible it 
will be necessary to rewind so that the 
product of the available current (4 
ampere) and the number of turns is 
equal to the product of the present re- 
quired field current and present num- 
ber of turns.—J.E.W. 


A TO QUESTION 128. If he 
@ does not get enough excitation 
with 4 amps, it may not be practical to 
rewind his motor—but he could get 
a second hand, 12 volt car or truck 
generator that would supply any cur- 
rent up to 30 amperes which would be 
more than enough. 

This would be cheaper and far more 
practical.—J.R,W, 
















The A-B-C of... 


Pipe and Bol 
Machines! 
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Beaver Model- 


A high-speed heavy-duty delixe Pi 
Bolt Machine. Range y/ ng ryt 4 
12-inch with geared tools and drive shaft 
Bolts, '/4 to 2-inch. Wt. 41§ Ibs, 


Write for Bulletin A 





‘ 






ee 






Beaver Model-B |: 
A light-weight utility Pipe and Bolt |i aro: 
Machine combining many features of | some 
Model-A with the easy portability of [& you! 
Model-C. Range !/g to 2-inch up to & IF dev, 
inch with drive shaft and geared took. Jf wp 





Bolts up to 1'/2-inch. Weight 280 lbs. 
Write for Bulletin B us 





|i See oe ee 


Beaver Model-€ Je: 
A STURDY LITTLE POWER UNIT Cor 0 th 
verts hand pipe tools into power ' notor 
from V4 to 8-inch. Threads 8-inch in OB catch 
Threads bolts up to !',-n 


a k at the same fime 
wo men can work at #! 
without interference. Weight 150 WEST] 


Write for Bulletin Cc 


ine 
Write for new Tool and Machi 
Catalogue—Just off the press 


BEAVER 
PIPE IODLS 


342 Deen Ave. Warren 0. 
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Can you ANSWER 
these QUESTIONS 


(WESTION D5.—I have a number of switch- 
hoard ammeters which were connected 
io @ to 1 current transformers. These 
ansformers have been changed to 60 
0 1, and the meters do not give me a 
wrrect reading. Can someone tell me 
how to overcome this and make the meters 


rad correctly ?—R.M. 


(WESTION E5.—We recently opened for in- 
section and cleaning a 50 hp., 1750 
rpm, totally enclosed, squirrel cage in- 
duction motor and found the end ring on 
oth ends of the rotor broken into several 
pieces. We have been unable to deter- 
mine the cause of the end ring breakage. 
The motor was operating up to the time 
it was torn down for inspection so we are 
ynable to tell how long the rings have been 
broken, If anyone has had a similar 
experience we would appreciate having 
his ideas on the cause of such breakage. 


-RCM. 


WESTION F5.—We have a bucket elevator 
is driving an induction motor and a V-belt 


drive. This elevator blocks at times 


AB caused by buckets catching or some other 


el-B 


features of 
rtability of 
sh up to & 
ared 

+ 280 Ibs, 


im cause and each time this happens the 
im V-belts are burnt up. The motor is 
fm |) hp., 550 volt, 3 phase, 25 cycle with 
and Bolt | 


uross-the-line automatic starter. Could 
someone suggest a suitable switch that 
would cut the motor off, as soon as the 
devator blocks and save the V-belts ?— 
WRT. 


WESTION 65.—1¢ a motor were checked 
and one found the resistance of the insula- 
ton to be slightly lower than the recom- 
mended minimum, what should be done? 
Should it be rewound?—F.F. 


WESTION H5.—since we increased the size 
of the lift magnet on one of our cranes 
tis very difficult to control the lowering 
operation owing to the increased weight. 

lowering, the motor runs faster on 
tie first step than when the controller 
Sfull on. The hoist motor is a 3 phase, 
Mvolt, 60 cycle, slip ring type with a 
drum controller. Is there some way to 
theck the speed of this motor similar 
0 the dynamic braking used on d.c. 
motors? The hoisting operation works 
satisfactorily —J.J.L, 


WON 51 have a 75 hp., 440 volt, 3 
; ; 60 cycle motor that has just been 
“wound and reconnected to run 514 
© ei of 600 rpm, its original 

. As yet we have not put the load 
® it but have been running it idle. It 
ce to run all right and the speed is 

‘pm, but it has a noise in it I never 
re before. The regular ac. hum is 
eand is constant, but there is another 
SING to it that tends to build up in volume 

stop with a loud “thump”, that 
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ELECTRIC 
MOTOR 
BEARINGS 


1 One reason why Johnson ELECTRIC MOTOR BEARINGS rate 
tops with the majority of motor repair men is that they are made 
RIGHT. There is no extra machining or altering. They come ready 
for immediate installation . . . precise in every dimension. Cast in 
a special alloy they are equal to—or better than original equipment. 
Reasonably good service is now available from stock. Try a set on 


your next job. 











EFFICIENCY 
NESTED 
CLEAT RACKS 








@ Simple ... rigid... strong... 
features that have made EFFICIENCY 
Nested Cleat Racks the choice for effi- 
cient conductor mounting. The “nested” 
design permits cable suspension in a 
minimum space and at the same time 
speeds installation. A further aid to 
mounting convenience is the EFFI- 
CIENCY Time Saver Cleat, designed for 
use in conjunction with Nested Cleat 
Racks. Note, in the illustration, that 
the cleat is mounted permanently with 
one bolt, thus forming a solid support 
for the wire or cable. With this desi 
the cable may be left to hang slack, 
or be drawn taut at the time of sus- 
pension. Using these units in combina- 
tion one man can install cable faster 
than two men with the usual type of 
cleats and racks. 


WRITE TODAY for our Catalog No. 38A .. . contains complete information on ihis and 
other EFFICIENCY Electrical Devices 


———— 
& ee z 











jars the motor and the timbers it sets 
on. This thumping is intermittent, occur- 
ring once or twice a second or once or 
twice a minute. The air gap is uniform 
and there is ¥-in. end play, but the rotor 
does not move end ways when the noise 
occurs. It has ball bearings and seems to 
be in good shape.—J.F. 


QUESTION K5.—We have a 30 hp. 230 volt 
d.c. compound wound motor, amperes 110, 
rpm 1100. I would like to convert this 
motor over to a generator. Can a reader 


suggest the necessary changes which will 
do this ?>—R.E.P. 


QUESTION L5. How do you check the con- 
dition of all parts of a sealed circuit 
breaker? I am sure that they cannot 
stand an unlimited number of openings 
at their peak ratings.—H.S. 


QUESTION M5.-We have five 440-volt 


3-phase motors, each drawing unbalanced 
currents. The high or low values do not 
occur in the same phases in each case. 
The following readings were obtained: 


75-hp. 58, 41, 54 amperes 
35-hp. 36, Ze. 24 amperes 
35-hp. 23, 16, 22 amperes 
20-hp. 13, 8, 12 amperes 
74-hp. 3.7, 4.1, 6.6 amperes 


Regarding voltage, the regulation is 
good and the phases are maintained at 
about 470, 465 and 480 volts. The trans- 
former bank consists of three apparently 
identical units, connected primary wye 
with neutral point isolated from common 
neutral and ground, secondary delta. 

What might be the cause of these un- 
balanced current readings?—J.M.T. 


QUESTION N5. I would like to hear from 
readers who have had experience in the 
testing of cable insulation, both single and 
3 conductor and with various types of 
insulation, such as lead sheath, paper in- 
sulated; types “R”, “RA”, and “RP” rub- 
ber; also VC insulated conductors. 

I am especially interested in Megger 
readings on the above mentioned types of 
wire and cables at various temperatures, 
and would like to have recommendations 
as to just what is considered a satisfactory 
reading at specific temperatures on runs 
in conduit and underground cables.— 
R.L.M. 


QUESTION P5. Can someone tell me how 
to select the proper type and size of con- 
denser to be used to reduce arcing of 
relay contacts controlling d.c. inductive 
loads, such as small motors, electric 
brakes, solenoids, etc., on 110 and 220 volts 
d.c.? What condenser for bells and sig- 
nals on a 6-12 volt battery system?— 
H.R.S. 


” PLEASE SEND IN 
YOUR ANSWER BY APRIL 1 











SIMPLICITY PLUS) 


By 


* 


CABLE RAGK 


for 
INDUSTRIAL 
PLANT 
WIRING 


Type D-F 3. 
Cable Rack, ——— 


available for site aa 
from 5/16” to 23%", 


@ Radically different, the new 
M. W. Non-Inductive Cable 
Rack is designed for A.C. or D.C, 
systems. Racked cables only we 
tially surrounded by metal elimi- 
nates any chance of induced cur- 
rent in the rack. Impedance 
reduced with cables mounted in 
delta formation. Rack of one- 
piece construction . . . installa- 
tion of cables made quick and 
easy through the use of split 
bushings. 


Send today for Bulletin C-S-51 
which illustrates the complete line. 


t 


THE M. & W. ELECTRIG| 
MANUFACTURING CO., IN| 


EAST PALESTINE, OHIO 














PAIN 
CONDUIT CLAMP 


ia 


All clamps are rust proofed and are de ignd 
to hold porcelain bushings, thin wall or rigid 
conduit, also armored cable. 


Correct size Stove Bolts 
furnished FREE in each 
clamp. 


Ask your Supplier and write for Catalog. 
THE PAINE CO. 
Ch 


2961 Carroll Ave., 
Offices in Principal Cities 


‘PAIN 
j, iy SMANGING D E Vict 
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Solenoid Plunger 
operates double break 
contacts with straight up- 
and-down motion, 


Accessible 
Terminals 


Double Break 
Cadmium Silver 
Alloy Contacts 


te line. 
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Solenoid 
Plunger 


Arc hood enclosing the con- 
tacts provides unusually com- 
pact construction with plenty of 
wiring space at top, bottom, 
sides. A-B solenoid starters will 
interrupt at least ten times the 
maximum horsepower rating of 
the starter. Write for “The Story 
of the Solenoid Starter," 


Allen-Bradley solenoid starters are trouble- 
free because they are so simple. The double 
break, silver alloy contacts require no main- 
tenance. There are no pins, pivots, bearings, 
hinges, or flexible jumpers to gum up, stick, or 
corrode. They are good for millions of trouble- 
free operations. Send for Bulletin 709 today. 


yn 
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4 can find the correct type of enclosure in the 
Allen-Bradley starter line for any application. 
The general-purpose enclosure, specified for 
most installations, is sheet steel... .““-bonderized” 
...to provide a rust-resisting undercoat for the 
baked enamel finish. The adhesion and durability 
of the enamel surface is tremendously increased. 
Infra-red lamp ovens are used for hardening the 
enamel top coat. 
Enclosures for special applications are made of 
cast iron or sheet steel, depending upon the hazard 
encountered. Live rubber gaskets, machined fit 
between cover and base, wide machined flanges, 
or bolted covers provide full protection under 
various service conditions. 


The two models for wall or pedestal mounting 
were designed specially for machine tool applica- 
tions. They help improve the appearance of ma- 
chine tools by making streamlining possible. 
Contactors, relays, pilot controls, etc., are avail- 
able in the same safe, practical, and carefully 
engineered enclosures. 


ALLEN-BRADLEY COMPANY 
1316 S. Second St. 
Milwaukee 4, Wis. 
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om RATED SWITCHES 


(1).“In a given case, if two 

* equal snap switches are placed 
ma table, one of which was of the 
T type, but unstamped, how would it 
determined which was the ‘T’ rated 


mitch?” —E.H. 


(1) If a switch is not stamped 

with a “T” it would not be 
momnized as a “T” rated switch and 
wuld be credited with having only the 
fing of an ordinary switch. 


(2) “Can a ‘T’ rated switch 
| beused on non-inductive loads 
ton non-gas filled lamps for a value 

ligher than the stamped capacity? If 
how much higher?” 


A (2) No. The fact that a 
[Re switch is “T” rated does not 
Weita higher ampere capacity. It is 
erally, however, a better constructed 
mitch than one which is not “T” rated. 


“ 


(3) “In amendment No. 57, 
| section 3814-b, it is stated that 
d switches, with exceptions as 
low in 3814-b and b1, shall be 
circuits having tungsten-fila- 

mem amps and non-inductive loads. 
What type of switch should be used 
Gcircuit having tungsten-filament 

limps and inductive loads?” 


A (3) For such a circuit the 
* switch should be “T” rated in 
under to take care of the inrush current 
Of the tungsten-filament load and the 
“pacity rating of the switch should be 
wit tee of the inductive 
us the ampera - 

Fe soy perage to the tung 


; ; 
| (4) “It is stated in 3814-b 
and b1 of Amendment No. 57 
t fated switches shall be used on 
having tungsten- filament 

i non-inductive loads except 

Ss, in multiple occupancy 
Ws used only as living quarters, 
Me hospitals or hotel rooms, etc. 
e use of type ‘T’ switches mini- 
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Answered by 
F. N. M. SQUIRES 


Chief Inspector New York Board of Fire Underwriters 


jUESTIONS ON THE CODE 


ee ————————— 


mizes the hazards to life and property, 
why should any exceptions be made?” 


A (4) The modification of the 
e rule in favor of the dwelling 
occupancies mentioned is because the 
ampere loads on the switches in such 
locations are usually quite small and not 
much trouble has been experienced 
there. The difficulties which resulted 
in the requirements in the Code were 
experienced with larger loads than is 


found in the average home. 

QO (5) “It is stated in 3814-c 
° that switches controlling in- 

ductive loads shall have an ampere rat- 

ing of twice the load. Does this state- 


ment apply to both the ‘T’ rated and the 
ordinary switch?” 


A (5) Yes. A switch control- 
e ling an inductive load with or 
without other load should have a carry- 
ing capacity of twice the inductive load 
(plus any other load) whether “T” 
rated or not. 


DOUBLE POLE SWITCH 
“Is it necessary to have a 


Q. double break toggle switch, 
that is, one that breaks the live and 


ground wires to a chicken coop that 
has one 60 watt lamp? This particular 
light is controlled from the house.”- - 
M.Z. 


The only place in which che 

e Code now requires that a 

switch break both the live and the 

grounded conductors of a circuit is a 

circuit running into a film-storage 
vault as required by section 5307. 

It would be advisable, however, to 
follow the requirements on fusing as 
set down in rule 2409b, and to provide 
a double pole switch in circuits which, 
because of the likelihood of reversal of 
connections, are required by the 
authority having jurisdiction, to pro- 
vide double pole fusing. 

The answer to the question therefore 
is that a double pole switch is not re- 
quired, provided one circuit conductor 
is a grounded one. 


INTERRUPTING CAPACITIES 
OF BREAKERS 
“Does the Code have any 


Q. rules covering the required 
interrupting capacity of circuit break- 
ers when used for service entrance 
switches or for motor feeder and 





BLOCK ELECTRIC COMPANY turned out en masse for the CCECA electronics 
course at Chicago’s Illinois Institute of Technology. Absorbed-in a laboratory problem 
are (L to R) C. Peters, John Block, Lawrence Kaspari, and Frank Block. 
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Paragon 
300 Series 








Short term shipments now 
being made on Paragon 
300 series... A top quality time 
switch for only $13.00 list .. . AA-5 


rating or better required. 


Has a fine record of success in wide 
variety of applications, e.g. for con- 
trolling motors, valves, pumps, 
blowers,- oil burners, stokess, attic 
fans, commercial lights, signs, etc. 
Some outstanding features of the 300 
series are: only 2 exposed gears, all 
others operate in a sealed oil-filled 
chamber; slow speed motor, sturdy 
clock train, snap-action switch; sim- 
ple hand trip; attractive modern case; 
2000% more dial power than re- 
quired. Satisfactory service, workman- 
ship and material guaranteed. Send 


for complete bulletin. 


PARAGON ELECTRIC COMPANY 
401 S. Dearborn St., Chicago 5, Illinois 


TIME SWITCH USERS 


Simple, easy adjustment for 
times of operation. 


42 lbs. operating pressure here. 
Only 2 Ibs. required to trip 
switch. Thus operating safety 
factor—2000°;. 


Only two heavy wheels and one 
heavy pinion in entire open gear 
train. No other time switch can 
equal this simplicity. 


30 Amperes heavy silver con- 
tacts. Heavy bronze switch 
blades. 


1/32 R. P. M. here. 


All motor reduction gears in 
sealed oil-filled gear box. 


Heavy Duty Self-Starting Syn- 
chronous Motor—Slow initial 
rotor speed of 450 R. P. M. 


Paragon ago 


BUILDERS O 


SINCE 1905 


F ELECTRICAL EQUIPMENT . 





branch circuit over-current protectip, 
also, when used in cascade Or as by 
up breakers?” —W.].B 


The final sentence of Paragray 
© “d of section 2389 require 
that a circuit breaker used for Servic 
equipment “shall be capable of inte 
rupting the maximum shorts 
current to which it may be Subjected 
This may be a rather severe requir 
ment in places served from a networ 
system which could deliver an jn 
mense amount ot current into a shy 
circuit. For instance, in New York 
City, the network could probably ; 
liver 75,000 amperes under ording 
conditions. 

While the Code gives only the ges 
eral requirement quoted above, Unde: 
writers’ Laboratories require that ci 
cuit breakers be tested on a circyj 
connected to a supply capable of & 
livering not less than 5,000 amper 
for a breaker rated at 100 amperes 
less and not less than 10,000 ampere 
for breakers rated at more than | 
amperes. 


CABLE IN CHICKEN COOP 


QO “Ts it within the Code, thats 
© is it permissible to wir 


chicken coops with vion-metallic sheat 
cable?”—M.Z. 


A Reading the parts of Sectio 
e@ 3362 pertinent to the abor 
question we have: — “Non-Metalli 
sheathed cable shall not be installed i 
wet locations whére subject to mildly 
corrosive fumes:and vapors but noti 
cluding chicken houses.” 

The effect of the double negatiy 
which leaves a doubt in the minds¢ 
many readers as to intent, is to sia 
that non-metallic sheathed cable ma 
be installed in a chicken coop. — 


TWO CABLES THROUGH ONE HOLE 
“In installing non-meal 

© sheathed cable, is i perm 
ble to run more than one cable throng 
the same hole if the hole is law 


ables! 
enough for two or three cables: 
E.A. 


A There is no prohibition agal® 
e this in the Code. oe 
many building inspectors will 0d) 


to the weakening of floor pric? 
wall studs etc. if the holes are t00 ¥ 


It has long been the practice i 


. v6 
installation of armored cable to i 
which the @ 


any holes through 
passes large enough 
cable to move away [ron 


to permit # 
1 or dodge 
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A, 


the sat 

For 
of the 
equip 
af the 
ground 
accords 
service 

For 
ductor 
(where 
quired 
cable j 
is give 
It will 
sround 
cases, | 
ductor. 
with al 


size WO 


Llectriy 


Wt protectioy 1 With non-nietallic cable, this is 
© oF as by 2 more important as a nail can very 
” more readily penetrate a non- 
yeallic cable than it can a metal 
Of paragra ymored cable. 
9 requird 
d for seryig 
ble of inte 


short-cire ROUNDING CONDUCTOR SIZE 
€ subjecte( 0) “Does the grounding con- 
6 


ies ductor for a _ non-metallic 
ver an ing seathed 0b have to be as large for a 
into a shot netal armored job, such as rigid con- 
New Yorudut, armored cable or electric metal- 
robably de le tubing?” —A.H. 

er ording 


The requirements for the size 
aly the gen A, of grounding conductors are 
ove, Under the same for all wiring systems. 
ire that cig For grounding the neutral conductor 
n a circMoi the supply system, at the service 
able of ddewipment, the table in Section 2594 
00 amperg#oi the Code gives the size of the 
amperes gm grounding conductor to be used in 
yecordance to the size of the incoming 
stvice conductor. 
For the size of a grounding con- 
ductor for grounding equipment 
(where such grounding might be re- 
quired on a non-metallic sheathed 
P able job), the size of the conductor 
Bs given in the table in Section 2594. 
nde, that i It will be noted here that such a 
fo a sounding conductor might in some 
Ulic shea ases, be smaller than the circuit con- 
ductor. In practice, however, a cable 
with all assembled wires of the same 
of Sectiogsize would probably be used. 
the abor 
n-Metalli 
nstalled i 
to mild 
put not i 


negati 
minds of 
s to stat? 
sable. may 


ables?” 


in agai 
Howere' 
Ll objet 
years 0 
, too big — 
ein the TANT. RACTOR without instruments 
to hart BS gg without a stethoscope, 
se call resi mM. Cc. Schlosser, enterprising 
e “ r;, of Capital Electric Co., Madi- 
‘mit t col iS. Bill is doing a bang-up job on 
dodge ' * factor Surveys around the Madi- 
SOn area, 


: 
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AT PAN AMERICAN AIRWAYS... 


_.. THEY USE ‘MEGGER’ 


THE NEW ...U. S.-MADE 
“MEGGER” INSULATION 
TESTER 


in plastic molded case; 
with the heritage of rug- 
gedness and accuracy com- 
mon to all instruments 
bearing the trade mark 
name “Megger’”’... Write 
for new descriptive Bulletin 
1735-EC. 


TESTING INSTRUMENTS 


Conditions of extreme heat, cold, moisture, 
vibration and corona are but some of the 
hazards to electrical insulation that are in- 
herent in aircraft services. By carefully check- 
ing ignition harness, circuits and electrical 
equipment at frequent intervals with “Meg- 
ger” Insulation Testers, aircraft maintenance 
men insure against electrical failures in flight. 

Years ago, Pan American World Airways 
selected ‘““Megger”’ instruments for this vital 
work and now, at Pan American bases 
throughout the world, the “Megger”’ tester 
is literally “first and last” in the ground 
crew’s maintenance procedure. 

Likewise, industry is today guarding its 
electrical equipment more than ever before 
and “Megger” Insulation Testers provide the 
means for this protection. Write today for a 
copy of our Pocket Manual of “Megger’ 
Practice No. 1420-EC—which presents the why 
and how of “Megger” testing. 


JAMES G. BIDDLE CO. + Pitasetraa toe 
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PRACTICAL ARTICLES on the application, installation and maintenance Py 
electronic apparatus in industry. Readers are invited to contribute Hemy 
from their experience to this department. Articles used will be Pald for 


ELECTRONICS 





Circuits of Electronic Controls—I| 


Operation of all-tube time-delay relay, ignitron contactor and photoelec- 
tric relay is explained in this continuing article on circuit fundamentals. 


tronic circuit operation must be 

understood before an attempt at 
maintenance is made. To provide this 
background, a series of three articles 
have been written as an introduction 
to a longer maintenance series to fol- 
low. This second article deals pri- 
marily with the circuits of: 


Te principle functions of elec- 


4—Time-Delay Circuit of a Spot- 
W elder Control 


To obtain a time-delay as short as 
one or two cycles, frequently needed 
for spot welding aluminum and other 
metals, an all-tube circuit is used as 
shown in Fig. 15. The purpose of the 
circuit is to permit thyratron tube 3 
to pass current for just one-half cycle 
of the a.c. supply and then stop, even 


By G. M. CHUTE 


Application Engineer, 
General Electric Company, 
Detroit, Mich. 


though the starting switch remains 
closed a longer time. (Later it will be 
seen that R9 may be adjusted to per- 
mit tube 3 to pass current for a greater 
number of half-cycles, if desired). 
The a.c. supply forces current to 
flow only through tube 3; the timing 
circuit operates on d.c. Rather than 
use a battery or external d.c. source, 
this circuit provides its own d.c. sup- 
ply by means of rectifier tube 1. This 
rectifier arrangement is frequently 
found in electronic controls. Briefly, 
the alternating voltage A, which ap- 
pears at T1S (secondary of trans- 
former T1), passes through tube 1; 
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the positive half-cycle through the 
right-hand anode of tube 1, the neg:- 
tive half-cycle through the left-hand 
anode. The output from tube | cath 
ode, shown as B, appears as a pulsat- 
ing voltage, all the half-waves being 
of the same polarity. By means of re 
actor X and capacitor C1, this voltage 
is filtered or smoothed into a steady 
d.c. supply, which is positive at the 
top of the timing circuit, negative a 
the bottom, as C. 

Starting switch open—while th 
starting switch remains open in Fig 
15, let us examine the grid and cathode 
potentials of tube 3. The grid is con- 
nected to point 40, which is at some 
fixed potential more negative tha 
point 22. (Resistors R1, R3, and R/ 
act together as a voltage divider, 
whose most positive potential is a 
the top. Point 40 is below 22 ani 
therefore is more negative than 22; 
similarly point 21 is more negative than 
point 36). The cathode of tube 3 
connected to point 6 at the bottom o 
R9. However, since the starting 
switch has not picked up relay CR, 
the CRI contact above tube 2 is opt, 
so there is no current flowing thro 
tube 2 or R9; there is no voltage drop 
across R9 so point 6 (cathode of tube 


3) is at the potential of point 22. Sint 


the tube-3 grid (at point 40) is more 
negative than the cathode (wis 
at the potential of point 22), tube 
cannot pass current. While relay 

is not yet energized, its no y 
closed contact is connecting R58 acros 
capacitor C2; there is no charge on 
C2, so points 6 and 48 are at the same 
otential. 

: Starting switch closed-—whea 
starting switch closes, picking UP y 
CR1, then R58 is disconnected 
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HINK what it would mean to be able 

o turn a production-line soldering job 
et to a tube...a tube that didn’t tire, 
tdid its work more quickly, more accu- 
niely, and with less solder waste than even 
P’ Most expert solderer could possibly do 
anually, 
While it isn’t possible to do every solder- 
job electronically today, enough prac- 
tal applications already exist to make it 

worth your while investigating. 

We did, at RCA, and here’s one example 
. FW it paid out: 
tong the many things we make are oil- 
¥ radio condensers. Their metal lids 
|. vesoldered in place to provide sealed 
: ight units. We used to have to do this 
Dod, d, using a gas flame for heating. 
: Ction was at the rate of 100 condensers 
tien wt BOW @ Conveyor belt passes the 

“users between two inductors in which 


current from a radio-frequency generator, 
powered by RCA electron tubes, is flowing 
...and the soldering is done automatically 
and very much faster. With 4 kilowatts of 
r-f power, the conveyor belt can now deliver 
2500 condensers per hour, or about one 
every 1/4 seconds! 


If you need to pre-heat wood or plastics 
for molding, or case-harden, anneal, or 
join metals, bake paint, tack plywood, seam 
thermoplastic fabrics, dry textiles, or solder 
parts or assemblies on a production line, 
it may be that electronic heating can pro- 
duce for you a superior product, and a 
substantial saving in time. 


RCA has a wide range of tubes for these 
and many other industrial uses. Our engi- 
neers will gladly share with you the tube 
‘know how” that makes their application 


- practical today. For the Magic Brain of all 
electronicequipment is‘atube, and thefountain- 














Pit i ti 


head of modern tube development is RCA. 


May we mail you our illustrated booklet 
Electrons in Action at RCA? Write Room 
481, RCA-Victor Division, Rapio Corpo- 
RATION OF AMERICA, Camden, New Jersey. 


RADIO CORPORATION 
OF AMERICA 
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FIG. 16 


‘C2, and C2 is now connected to the 
anode of tube 2. No current yet flows 
through thyratron tube 2, for its own 
grid is connected to point 21 which is 
more negative than point 36, the cath- 
ode. However, at one certain point in 
each cycle of the a.c. supply, trans- 
former T9 produces a voltage peak 
(shown at A in Fig. 16) which fires 
tube 2. Therefore, no matter when 
CR1 picks up, tube 2 passes no current 
until the next positive peak of T9 oc- 
curs. When tube 2 fires, tube 3 in- 
stantly passes current also, as ex- 
plained below. 

It should be here mentioned that thy- 
ratron tube 2, although fired by such a 
brief voltage peak from transformer 
T9, continues to pass current as long 
as CR1 remains energized. Any vapor- 
filled tube acts in this way; its grid 
can prevent the tube from firing, but 
the grid has no further effect after 
the anode current once starts; only 
the removal of anode voltage can cause 
the current to stop. 

When tube 2 passes current, this 
current flows from point 22 through 
R9 into capacitor C2, and through tube 
2 to point 36 and through R7 to point 
21. When a vapor-filled tube like 
tube 2 is passing current, the tube 
anode is about 15 volts more positive 
than its cathode (or we say that the 
tube voltage-drop is 15 volts). There- 
fore, the potential of point 48 is sud- 
denly lowered (from its previous posi- 
tive potential at 22, marked B in Fig. 
16) to a value close to point 36, 
marked C. At the same _ instant, 
since C2 has no charge, and point 
6 and point 48 are at the same 
potential, point 6 (cathode of tube 3) 
is also suddenly lowered close to point 
36. Since 36 on the voltage divider 
has a potential considerably below 
point 40 (grid of tube 3), it is seen 
that the firing of tube 2 makes the 
cathode of tube 3 more negative than 
the tube-3 grid, so tube 3 fires. 

Time-delay action—the time-delay 
action of Fig. 15 starts when tube 2 
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first passes current; this current flows 
into capacitor C2, at a rate which 
can be adjusted by resistor R9. As 
voltage now begins to appear across 
C2, the potential of point 48 (bottom 
of C2) remains fixed but the potential 
of point 6 (top of C2 and also the cath- 
ode of tube 3) rises as shown by line 
CDE in Fig. 16. When this cathode po- 
tential rises above the potential of the 
grid (at D), tube 3 cannot pass cur- 
rent during the following half-cycle 
marked F. In this way tube 3 is pre- 
vented from passing current during 
more than one half-cycle of the a.c. sup- 
ply ; moreover, thanks to the accurate- 
ly-timed voltage peak of transformer 
T9, the current of tube 3 can start to 
flow only at one certain point in the cy- 
cle. These features are quite necessary 
in the accurate or synchronous control 
of a spot welder.* 

In the complete welder-control cir- 
cuit, of which Fig. 15 is only a part. 
thyratron tube 3 has a companion, 
tube 4; together these tubes act as an 
a.c. switch. 

Electron tubes as an a.c. switch— 
Fig. 17 shows two thyratrons con- 
nected as an a.c. switch; they close 





Line / 








PIG. 17 


or open the load circuit much like 
a single-pole contactor. Each tube 
by itself passes current in only one 
direction, but this connection of Fig. 
17 permits a. c. to flow through the 
two tubes combined. This connection 
is called “inverse parallel”, wherein 
the anode of each tube is connected to 
the cathode of its companion tube. 
To illustrate, when line 2 is positive 
(during half-cycle marked A), cur- 
rent passes down (anode-to-cathode) 
through tube A to point 3 and through 
the load to line 1. During the next 
half-cycle marked B, line 1 is posi- 





* Such synchronous control is more com- 
pletely described in “Electronic Control_ of 
Resistance Welding”, McGraw-Hill Book Com- 
pany, 1943. 





tive, so current passes from line | 
through the load to point 3, down 
through tube B to line 2, When the 
grids of these tubes are kept quite 
negative (by circuits not shown) 
neither tube passes current, so the load 
circuit is open. Raising the grid poten- 
tial, permits both tubes to pass current 
or “fire”, and a.c. is applied to the load 

The resistance drop within these 
vapor-filled tubes cannot limit the 
amount of current flowing through 
them; when the grids permit anode 
current to start, the amount of tha 
current depends on the load. Ac 
loads as great as 25 amperes can be 
switched by the larger sizes of thy. 
ratrons. 


’ 


5—The Ignitron Contactor 


To switch a.c. loads greater than 4) 
amperes, another type of electron tube 
is used, called the ignitron. This tub 
is not heated; its cathode is a poolg 
liquid mercury, so the enclosure cot 
tains mercury vapor. Current flow 
through this vapor, from the anoé 
to the mercury pool, but only after the 
flow is started or “ignited” by means 
of an ignitor, whose tip dips down 
into the mercury pool, as indicated 
by the tube symbol in Fig. 18 To 
fire an ignitron or make it pass anode 
current, the supply voltage must first 
force current (15 to 40 amperes) to® 
flow from the ignitor into the mercury 
pool. This causes a tiny arc to appear 
at the ignitor tip, instantly ionizing 
all the mercury vapor, making it able 
to carry current from anode to cathode. 
This large anode current produces 9 
much heat within the tube that most 
ignitrons are cooled by water flowing 
within a metal jacket surrounding 
the tube. 

Fig. 18 shows two ignitrons con 
nected as an a.c. switch or single-pole 
contactor, so as to close the circuit to 
a spot-welder transformer. Neither 
ignitron passes current while switches 
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@ When you use Central Rigid Steel Conduit—or incorporate it in 
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And because this high quality product serves so well, so economically 
—and for so many years, you are protecting your own business future. 
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S and T are open. However, if you 
close both S and T at the point marked 
X (in half-cycle A, when line 2 is 
positive) ignitron A instantly passes 
current which flows during the rest 
of half-cycle A. However, ignitron 
B cannot pass current until half- 
cycle B (when line 1 is positive) and 
after the current of tube A stops. 

Notice that the circuit through S 
and the ignitor is in parallel with the 
main anode-to-cathode circuit of tube 
A. When S closes, current first flows 
through S and the ignitor causing 
the arc which ionizes the mercury 
vapor in tube A. This instantly per- 
mits load current to flow directly from 
anode to cathode in tube A. The re- 
sistance of this main current path 
from anode to cathode is so much 
lower than that of the circuit through 
S and the ignitor, that the current 
flowing in the ignitor becomes negli- 
gible. As soon as the current stops 
flowing in tube A and the voltage at 
the anode of ignitron B has become 
more positive than its cathode, tube 
B is then “fired” in the same manner, 
by current flowing first through switch 
T and the ignitor, which instantly 
makes the mercury vapor in tube B 
able to carry the load current directly 
from anode to cathode. We see that, 
although the load current is carried 
mainly by the anode-cathode circuit, 
this flow must be started or “ignited” 
every half cycle separately. 

Ignitor circuit—instead of two ig- 
nitor circuits controlled by separate 
switches, as in Fig. 18, the ignitors 
can be connected together through a 
single contact C, as shown in Fig. 19. 
With C closed and line 2 positive, 
current flows from 2, up through tube 
B from the mercury pool into the ig- 
nitor to 4, through C and into ignitor 
5, to the mercury pool of tube A, to 
point 3, through the load to line 1. 
This “fires” tube A, which immedi- 
ately passes current from anode 2 to 
cathode 3. Although this ignitor cur- 
rent fires tube A in normal fashion, 
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this same current flows in reverse 
direction in tube B, or from pool to 
ignitor. Such reverse current definite- 
ly damages the ignitor and decreases 
tube life. To prevent this reverse cur- 
rent, copper oxide (metallic) recti- 
fiers are added as shown in Fig. 20. 
Each rectifier is a stack of specially 
coated copper disks arranged so that 
they have low resistance to current 
flow in the direction indicated by the 
symbol arrow, but they have very 
high resistance to opposite current 
flow. 

Figure 20 shows the circuit used in 
a commercial ignitron contactor. The 
ignitrons, connected inverse parallel, 
close or open only one side of the 
a.c. line. Both ignitrons pass current 
when the: control switch is closed. 
To fire ignitron tube 1, the current 
first flows ABCDEFGHI]J. This cur- 
rent flowing into ignitor G causes tube 
1 to pass current, which flows AHIJ. 
During the following half cycle, ignitor 
current flows first through path JIH- 
FEDCKBA, which fires tube 2 so 
that load current then flows JIBA. 

The control circuit CDEF carries 
each ignitor’s current in turn. Al- 
though this current must reach 25 to 
40 amperes momentarily to fire the 
ignitron, it flows such a small portion 
of each cycle that a 3- or 6-ampere 
fuse serves during normal operation. 
If an ignitron fails to fire or becomes 
“hard starting”, the ignitor current 
flows a larger portion of each cycle, 
and blows the fuse. In the same cir- 
cuit, the flow-switch contact opens 
when there is insufficient water flow- 
ing to cool the ignitrons. 
In Fig. 20, the current flows steadily 
through the ignitron (each tube pass- 
ing current during its own half-cycle) 
as long as the control switch remains 
closed. Later we will see how this 
control switch may be replaced: by a 
pair of thyratrons, so as to fire. the 
ignitrons with the greater accuracy 
needed in the synchronous control of 
welders. 





6— General-purpose Photo 


Relay dec 


Fig. 21 shows a light-sensitive rel 

: y 
which may be operated from either 
a.c. or d.c. power supply. As explaines 
below, when sufficient light shines on 
phototube 3, this permits current ty 
flow through tube 2 causing relay CR 
to “pick up” and operate its contacts 
to control external circuits, 

If points 1 and 2 are connected tp 
a 115-volt a.c. supply, the portion of 
Fig. 21 within the dotted line seryes 
to convert this alternating current 
into a d.c. voltage which appears fe. 
tween points 8 and 1. That is, tube 
1 acts as a half-wave rectifier which 
permits current to flow through it dur. 
ing only the half cycles when the tule 
1 anode is positive. Since this tube. 
current flows only in one direction, it 
charges capacitors Cl and C2, which 
smooth this pulsating tube output into 
a usable steady d.c. voltage; in this 
way these capacitors and resistor R/ 
act as a filter. However, if points | 
and 2 are connected to a 115-volt 
d.c. supply (with the positive side at 
point 2), current flows steadily through 
tube 1 and R7, and a d.c. voltage again 
appears between points 8 and 1, 

In circuits supplied only by ac, 
the tube filaments often work at low 
voltage furnished by a small trans 
former. Since such a_ transformer 
cannot be used in Fig. 21 on dc. sup- 
ply, the tube filaments are designed 
to operate directly at supply voltage 
Tubes 1 and 2 are built in one enclos 
ure, using a single socket. 

Between points 8 and 1 in Fig. 2) 
resistors R3, R4, R5, and R6 merely 
divide the d.c. voltage into usable parts 
The current which picks up CR most 
pass from 8 through the CR coil 
anode to cathode of tube 2 to point 10, 
and through R4 and R3. This tbe 
current cannot flow when the contr 
grid of tube 2 (at point 14) is cor 
siderably more negative than 
cathode (point 10), as when the ligt 
beam at phototube 3 is inte 
When phototube 3 is dark, it acts # 
a very high resistance, much greatt 
than R1,’so that the potential of point 
14 is close to that of point 1, ant 
therefore is more negative than pom 
10. 
When the light beam reaches phot 
tube 3, this phototube permits enor 
current to flow (from 8 throw 
phototube and R1 to point 1) to a 
a voltage drop across R1; this 1 - 
the potential of point 14 (gri ’ 
tube 2) so as to permit +d 
rent to flow through tube 2 and et 
up CR. If the R3 slider 5 ™ 
clockwise, the amount of light req 
to operate the relay is incr 
increases the resistance 
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INDUSTRIAL TROL-E-DUCT BRINGS 
POWER CLOSE TO THE TOOL 


In these days of fast-moving production 
lines and frequent changeovers, war plants 
must have a movable source of power for 
portable tools. 


Only Industrial Trol-E-Duct can fully meet 
this need. Here, the source of power moves 
tight along with the tool and the tool moves 
tight along with the work. 


Gone are the hazards and interruptions 

caused by fixed plug-in points. With Indus- 
ttial Trol-E-Duct, safety goes up, production 
lime goes down and extensive savings are 
effected in wiring and other fixed equip- 
ment, 
Because of its special enclosed design it 
8 ideally adapted to crane and hoist appli- 
tations in place of the dangerous open 
trolley wire, 
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BullDog’s new “T” type sliding 
disc trolley conserves critical 
material without any sacrifice 
of operating effectiveness. 


LDOG 


ELECTRIC propuctsS 


177, R- Pk. Annex 
puedort 32, accent? 
BullDog Electric png re 
Canada, Ltd., Toronto, 

Field Engineering — 
in All Principal Cities 
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How power follows the tools 
in another big war plant build- 
ing wings for combat planes. 


In addition to its three famous lines of Bus Duct, BUStribution DUCT for “plug-in” power, Universal Trol-E-Duct for flexible lighting 
and Industrial Trol-E-Duct for movable “loads,” BullDog Electric Products Company manufactures a wide line of other products for power 
distribution and control, including Vacu-Break Safety Switches, SaffoFuse Panelboards, Circuit Master Breakers and Switchboards. 
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drop between points 10 and 1, raising 
the cathode of tube 2 to a higher 
potential. To turn on tube 2 we must 
now raise its grid (14) to a higher 
potential also, and this requires more 
current flow through R1 and more light 
on phototube 3. 

In describing the operation of tube 
2, we have mentioned only one grid, 
as though tube 2 were a triode. In Fig. 
21 the symbol of tube 2 shows that 
it is a beam power tube—a form of 
tetrode having deflecting plates con- 
nected to its cathode. This more com- 
plex tube gives superior performance 
but is controlled, in the same way as 
a triode, by means of the potential of 
one grid close to its cathode. The 
other grid is connected to point 9 
whose potential is not affected by the 
phototube circuit. 


Photoelectric Pyrometer 


Very similar to Fig. 21 is the cir- 
cuit of a photoelectric pyrometer 
shown in Fig. 22. Phototube 3 “looks 
at” a red-hot object, and causes tube 
2 to permit just enough anode current 
to flow to make the instrument point- 
er indicate the temperature of the ob- 


ject. 
This -pyrometer circuit operates 
from an a.c. power supply; through 


transformer T1 and tube 1, this al- 
ternating current is rectified into pul- 
sating d.c., then smoothed or filtered 
by capacitors Cl and C2 and reactor 
X. Since the resulting d.c. voltage 
(shown at A in Fig. 22) can change 
if the a.c. supply voltage fluctuates, 
a voltage-regulator tube (4) is added, 
so that a constant voltage is obtained 
at B, thereby causing more accurate 
performance of the pyrometer circuit. 


108 


Such a voltage-regulator tube con- 
tains a gas or vapor. Its cathode is 
not heated. It is the nature of such 
a tube to maintain a constant arc 
drop; whenever current flows through 
the tube, the voltage measured between 
its anode and its cathode remains 
at one steady value and does not 
change as the tube current changes 
with line voltage fluctuations. 

The kind of gas used in tube 4 
causes a constant 90 volts to be main- 
tained at B; to give this result, tube 
4 must operate in series with a re- 
sistor (R8) which absorbs any varia- 
tion in voltage A. For example, if 
R8 is 5000 ohms and A is 140 volts, 
the voltage drop across R8 is 50 volts 
and the current flowing through R8& 









A rises to 160 volts, the voltage 
across R8 increases to 70 volts he. 
tube 4 instantly increases its : 
current by 4 ma, so that 14 ma fay 
through R8. 
The 90 volts steadily maintaing 
B in Fig. 22 causes current to | 
from 10 through the instrunient 
anode 11, through tube 2 to cash 
12, through R3 and R2 to 13,9 
amount of this tube (2) curreq 
controlled by the potential at 15, whih 
is the control grid of tube 2. Alfhoush 
tube 2 is a pentode (a five-clemen 
tube with three grids), notice | t 
the upper grids are connected to gon 
stant-potential points 12 and 10.1 t 
extra grids give superior performaiee 
to this kind of tube, nevertheless fhe 
are disregarded in our study of 
cuit operation. 
In Fig. 22, phototubes 3 and 7 



























































form the same as in Fig. 21. 
receiving no radiant energy (such a 
light or heat radiated from a hot ob 
ject), phototube 3 passes almost no 
current, so grid 15 is more negative 
than cathode 12; under this condition 
R3 is adjusted so that 0.5 ma flows 
through tube 2. However, as the ob 
ject becomes red or white hot, mich 
radiant energy reaches phototube § 
so that appreciable current flows from 
10 through phototube 3 and R1, which 
raises the potential at 15 and causes 
tube 2 to permit more current to flow 
through the indicating instrument 
The vacuum-type phototube and the 
pentode tube 2 assure more constant 
performance during months of con 
tinuous operation; each change of 
temperature observed by the phototube 
produces a definite change in current 
at the instrument, to give correct tem- 
perature readings at various parts of 
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Stricken ship settles at bow. 


WIS IS THE CLIMAX — the pay-off —the result of months of prepara- 
tin! Giant factories erected and equipped to produce equipment .. . 
thousands of men selected and trained so that a mere handful might sink 
tis enem y ship! In this war of production, Bryant is contributing its full 
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THESE ANNOUNCEMENTS of new equipment are necessarily briet—, 
more detailed description, sizes, prices and other data write to the mon. 
facturers' advertising departments, tell them in what issue of ELE 

CONTRACTING you saw the item and they will send full details to you, 


EQUIPMENT NEWS 


Corrosion-Resistant Motor 


This corrosion-resistant motor is suitable for operation 
in atmospheres containing injurious dusts, corrosive vapors 
or gasses, and excessive moisture, such as are encountered 
in chemical plants, textile mills, food plants and mines. 
It is available in sizes from 1 to 15 horsepower and can 
be furnished for operation from any polyphase power sup- 
ply. The motor is of the totally enclosed, fan cooled type. 
Each coil is individually sealed against moisture, fumes, 
vapor and dust by the vacuum impregnation process. The 
Crocker-Wheeler Division of the Joshua Hendy Iron 
Works, Ampere, N. J. 


CROCKER-WHEELER MOTOR 


Sheave 
This new sheave 


is designed for quick 
and easy mount- 
ing and demounting. 
Known as the “Mag- 
ic-Grip” sheave, it 
locks to shaft in one 
tightening operation. 
As its tapered split 
bushing, which ac- 
commodates normal 
shaft tolerances, is 
drawn further into 
sheave, sheave, bush- 
ing and shaft are 
locked together si- 
multaneously. This 
positive clamp fit 
makes sure that the sheave is centered and secure, elimi- 
nating back-lash and shear. The new design.permits sheave 
to be mounted closer to motor. Allis-Chalmers Manufac- 
turing Company, Milwaukee 1, Wis. 


ALLIS-CHALMERS SHEAVE 
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UTILITY BLOWER 


Utility Blower 


A new all purpose blower with flexible mounting 
arrangements. Eight different arrangements are ayail- 
able, which include blower only; blower and stand only; 
blower and inlet flange only; blower and discharge flange 
only; blower, inlet and discharge flange only; blower, 
stand and inlet flange only; blower, stand and discharge 
stand only; or blower stand, inlet and discharge flanges. 
The housing and stand of the No. 6S utility blower are 
made of steel. Wheel and motor are direct-connected. It 
is powered by a series wound, 110 volt, single phase, 6 
cycle, sleeve bearing type a.c. motor that operates at $4) 
rpm. Ilg Electric Ventilating Co., 2750 No. Crawford 
Ave., Chicago 41, III. 


Insulation-Resistance Meter 


A new electronic in- 
sulation-resistance me- 
ter for measuring the 
resistance of insulation 
in apparatus during the 
manufacturing process, 
has been anounced. The 
instrument is also desir- 
able for checking the 
condition of insulation 
of apparatus in service 
and for use in labora- 
tory for testing a wide | 
range of production or — z 
experimental samples of + “ —, 
insulating material. The G-E METER 
instrument consists of an electronic rectifier, a Thytl 
bridge circuit and an electronic-tube voltmeter. It is avail 
able in two types. One type has a scale calibrated from | 
to 50 megohms and measures resistance at 500 volts dé 
The other type has a 0 to 20,000 megohm total range 
measures resistance over four different resistance im 
Any range may be selected by a panel-mounted rotary 
switch. Meter can be used wherever 115-volt, 60 cycle a 
rent is available. General Electric Co., Schenectady, N.? 
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AXIAL-FLOW FANS 





..and you'll get an “earful” of warm praise! For _ trial and commercial use are not available at present, 
these extra-rugged “man-size” ILG Axial-Flow Fans because Uncle Sam’s needs come first. But soon, 
have established an enviable reputation aboard ship | we hope, announcement can be made of models for 
for stamina, for highly efficient operation, for unri- your use. Watch for it. 
valed ease of installation and maintenance. Sensibly 
designed, soundly engineered, available in a wide 
range of sizes and capacities, you will find many 
Uses for this ILG line in your post-war plans requir- 
ing air moving equipment in duct mounting for 
vertical or horizontal operation. Models for indus- 


VITALIZED 
VENTILATION 


AND AIR CONDITIONING 





N ILG ELECTRIC VENTILATING CO., CHICAGO 41, ILL. 
2879 North Crawford Avenue, Offices in 38 Principal Cities 
[_] Send FREE copy of new "‘ILG-BOOK™ 


iid 





88-PAGE ILG-BOOK 
SEND COUPON TODAY! 


Firm Name 








Suggestions on designing propeller fan and blower installa- 
tions... problems solved in 48 installations. Regularly $1.00 
Per copy... free if you clip coupon to your letterhead. 


Street. 
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Control 


This new Hi-fuse control 
is designed for synchronous 
and induction motors. It 
combines dependable start- 
ing service with short-cir- 
cuit protection through the 
use of split-cycle-operating, 
high - interrupting capacity 
power fuses. It gives com- 
plete protection for the mo- 
tor against abnormal operat- 
ing in starting or running. 
For synchronous motors it 
has the polarized field con- 
‘ trol. Hi-fuse controls can 

ELECTRIC MACHINERY CONTROL be furnished in live-front or 
dead-front, as well as the metal-enclosed type. Disconnect 
compartment doors are open to show fuses. Electric Ma- 
chinery Mfg. Company, Minneapolis 13, Minn. 





Air Blaster 


This new air blaster 
delivers a large volume 
of air in a straight line 
to the spot where it is 
needed. It is recom- 
mended for use in steel 
mills, foundries, ship- 
holds and forge rooms, 
meat packing and cold 
storage plants, freezers 
and dairies. Also for 
cooling condensers, am- 
monia compressors and 
transformers. The unit 
consists of a heavy 
guage steel housing, 
mounted on an adjust- 
able pedestal which may 
be tilted 60 deg. up or 
down. It is driven by 
a direct connected, ball 
bearing motor. It is 
made in three sizes— 
18-in. 3 hp., 6000 cfm 
motor; 24-in 14 hp, CHELSEA AIR BLASTER 
9000 emf motor and 30-in. 14 hp., 11,000 cfm motor. Chel- 
sea Fan & Blower Co., Inc., 1206 Grove Street, Irvington, 
N. J. 





Tachometer 


A - self-energized 
tachometer that can 
be used either as a W 
hand type or separ- 
able type. It is used 
in speed measure- 
ment for all testing, 
laboratory and pro- 
duction requirements. 
It consists of a small 
generator, coupled electrically to an electric meter, 
The meter or indicating instrument is a rectifier type, in- 





IDEAL ELECTRIC TACHOMETER 
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cluding a D’Arsonval movement. The generator and meter 
are made as separate elements and coupled together ‘ 
precision bayonet lock. The meter is provided With typ 
scales. A small switch in the meter case provides for 
changing from the “Hi” to “Lo” range. A 5 ft. cord wid 
coupling plug is provided but a cord up to several hundred 
feet long can be used. Size of generator only jis 1 §-in. dia, 
by 3}-in. long. Size of meter is 3-in. by 44-in, by 25 in 
Size of complete unit is 3-in. by 74-in. by 24-in. Tachom. 
eter is available in two sizes for 0 to 2500 rpm. and 0) to 
5,000 rpm. Ideal Commutator Dresser Company, 14{ 
Park Avenue, Sycamore, II]. 


Geared Limit Switch 


Two _ indi- 
vidually = ad- 
justable trains 
of intermit- 
tent gears are 
incorporated in 
this limit 
switch, with 
each train op- 
erating one 
contact drum 
having three 
double break 
contacts. Two 
of these con- 
tacts may be 


normally open and one normally closed or vice-versa. The 
switch can be adjusted for operation between 2 and 3333 
turns of the driving shaft at speeds ranging from 10 to 








































PHILADELPHIA LIMIT SWITCH 










500 rpm. Terminals are easily accessible. Contacts, which 
are of silver, are double break, and are self cleaning due 
to wiping action. The contacts are rated for voltage up to 
550 volts a.c. or d.c. Mounting can be in any position and 
water-tight, weatherproof enclosures can be supplied. Phil 


adelphia Gear Works, Inc., Erie Ave. & G Street, Philadel- 


phia 34, Pa. 


Magnetic Voltage Selector 


This magnetic voltage selec- 
tor was especially developed 
for a‘ new electro-plating pro- 
cess, for anodizing aluminum 
on a.c., but it has many other 
uses where like applications of 
current are required. It is for 
transfering in steps from 2 to 
40 volts. The arrangement is 
such that when transferring, 
the main contact opens before 
the secondary contact opens, 
and closes after the secondary 
contact is closed. Arcing is 
thus eliminated. The new unit 
embodies automatic main mag- 
netic contacts and automatic 
main switch contacts for nine 
positions at 24 volt intervals, 
from 2 to 40 volts. Zenith 
Electric Company, 152 West 
Walton St., Chicago 10, III. ZENITH SELECTOR 
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HOW BIG IS TAPE? Just as big as the broken 
wire it restores to service—or the tank 
it helps to build. Big enough for it to be 
important that the Armed Forces and 
War Industries have first call on our pro- 
duction of U.S. friction and splicing tape. 





a. The 
cd 3333 
| 10 to 
which 
ng due 
1 FIRST AID FOR CANNIBALS 
on and 
_ Phil- 
lade Down in the South Pacific, ground crews cheerfully turn 

cannibals...all for the sake of keeping planes in the air. A 

plane limps home after downing a Zero...scutters to a lameduck 

landing...and is immediately looked over by the “grease 

monkeys” and mechanics. Then...they turn cannibals. That’s 

what they call the boys who snatch parts from planes to 

repair others. Other planes, too badly shot up to be flown 

again, are kept as a sort of salvage depot. Parts, from landing 

Wheels to sparkplugs are used again in other planes...used 

again and again. 

Right there is where tape comes in. Without it, many 

emergency repairs could not be made... wire could not be 
“Mpliced...parts could not be fastened in place...planes could SECURITY ON 
Rot again leave the ground. 

' A roll of tape in itself is a mighty little thing. But...in | All FRONTS 
“actual use by the Armed Forces, by war industries it gets as 

se as the job it is called upon to do. 

Listen to the Philharmonic Symphony program over the CBS net- 


work Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren 
and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


R 1230 SIXTH AVENUE - ROCKEFELLER CENTER . NEW YORK 20, N. Y. 
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Spotlight 


A new spotlight designed 
for an arc welding operator to 
see through the dark lens of 
a welding helmet prior to 
striking the arc. It is espec- 
ially desirable for production- 
line welding. Mounted on an 
upright, telescoping metal 
standard, spotlight consists of 
three 300-watt reflector spot 
lamps surrounded by a circu- 
lar shade. The light can be 
raised or lowered on _ its 
standard and held in place by 
a locking thumb screw, to any 
point from 45 to 76 inches 
above the base. Controlled by a foot-operated switch which 
is depressed by the operator while the arc is struck, the 
unit is equipped with a 10-foot, oilproof, heavily jacketed 
cable, with plug for connecting the light to the electric 
circuit. General Electric Co., Schenectady, N. Y. 


G-E SPOTLIGHT 


Amplifier 


This new commer- 
cial amplifier is 
known as Type 101- 
A. It gives low-fre- 
quency wave form 
at high output levels. 
Inherent noise level 
is 68 db unweighted 
below full output of 
plus 47 VU at two 
percent RMS har- 
monic distortion. 
With the input im- 
pedance of 600 ohms, 
the gain is 60 db. Using bridging input, the gain is 46 db. 
Output impedance is adjustable 1 to 1000 ohms. The 
Langevin Company, Inc., 37 West 65th Street, New York 
Zz, N.Y. 


LANGEVIN AMPLIFIER 


Transformer 


A one kva. air 
cooled unit, supplied 
for either 440 or 220 
volt primary and ar- 
ranged with dual 
fused secondaries of 
110 volt each, has 
been developed for 
use of small portable 
tools or inspection 
lights. This trans- 
former may be car- 
ried and connected 
to the power line 
nearest the point where the 110 volt lines are temporarily 
needed. Fuse receptacles in the secondary are a protec- 
tion that may be quickly and conveniently replaced on the 
spot, without inspecting the main switchboard. The Acme 
Electric & Mfg. ‘Co., Cuba, New York. 


ACME PORTABLE TRANSFORMER 
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Splash Proof Motor 


Form J splash proof motors in 
sizes 14 to 15 horsepower are 
now available with two-way ven- 
tilation. The cooling air is drawn 
in through baffled openings in the 
bottom of the end brackets by a 
fan on each end of the rotor, 
blown through and around into 
all parts of the motor; and out 
through louvred openings in the 
side of the frame below the 
center line and at the bottom. This construction prop 
the vital parts of the motor during plant wash down of 
outdoor operation. Century Electric Company, St. Uj 
3, Mo. ‘ 


CENTURY MOTOR 


Fluorescent Units 


This new fluorescent lighting unit provides basic § 
6-inch sections for continuous row fluorescent lighting’ 
tems. Economies in installation are claimed because of 
double length basic units. It is claimed that these mi 
together with 4-foot 3-inch fill-in sections, provide 
efficient and economical method of installing contin 
row systems to obtain illumination levels of 50 orf 
foot-candles. A. L. Smith Iron Company, Chelsea 50, ™ 


e 
& 
i 


SMITH FLUORESCENT UNIT 


Superlock for Infra-Red Lamps 


A new heat- 
proof  superlock 
construction for 
infra-red lamps 
has been an- 
nounced. It per- 
manently _locks 
base and _ bulb 
against the terri- 
fic temperatures 
jof infra-red tun- 
nel use.. This new 
construction uses 
no cement or 
strap. It includes 
a base lining made 
with special pro- BIRDSEYE SUPERLOCK 
trusions fitting 
tightly into indentions in the neck of the bulb and 
in position by’ special crimping of the metal ® 
ceramic heat reflector disc replaces the mica disc 10mm 
used. Birdseye Division of Wabash Appliance Cops 
Carroll St., Brooklyn, N. Y. 
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THIS LABEL HAS STOOD AS 
A SIGN OF QUALITY 
IN INDUSTRIAL LIGHTING 


FOR MORE THAN 21 YEARS 







































UNIFORM QUALITY 







THE CERTIFICATE OF 





To improve industrial lighting practice was the guiding 
motive behind the founding of the RLM Standards 


Institute. 


It was founded as an organization not for profit, 
to encourage wider acceptance of scientifically 
engineered industrial fixtures, and to secure the widest 
possible acceptance of performance specifications 
for such fixtures. The aim was to make use of 
every available foot-candle of light, so that every 
fixture bearing RLM approval would be instantly 
recognized by the buyer as a guaranteed lighting 


product of high quality. 


In this the RLM manufacturer members have suc- 
ceeded . . . buyers of industrial lighting fixtures 
instinctively select those bearing the RLM label, 
knowing that they are getting for their plants the best 


in efficiency, economy, and long life. 


Objectives of the 
Institute 


To make, or cause to be made, and to supervise 
tests, investigations, experiments and inspections in 
connection with the manufacture and marketing of 
lighting equipment, lighting fixtures and pertinent 
accessories thereto. 





®@ To formulate, administer and disseminate specific 
tions of standards in design, construction, composi node 
tion, finish, performance and service of lighting dridu 
equipment, and to secure compliance with such speci- 





fications on the part of the members of the RIM operat 
Standards Institute, and others. ighten 


@ To issue publications, bulletins, certificates, labels, 





and other printed matter in order to properly inform muctic 
the public and all others using, specifying, installing 





or distributing lighting equipment about such tests, : 
om 1 


This, 


ids In: 


investigations, experiments and inspections. 


@ To promote, encourage in the public mind by 
publicity a keener interest in the advantages of the 





modern lighting equipment. 


@ To promote friendly and intelligent co-operation 
among its members and with other associations, 0 The lig 


tin, Th 
Mood, j 


ganizations and institutions interested in the same ot 
similar objectives. 











In fulfilling these objectives, RLM Standards In- 
stitute has simplified the selection of fixtures prop: 
erly designed and built for providing efficient and 
effective industrial lighting . . . as buyers have come 
to recognize that fixtures bearing the RLM LABEL 
comply in every respect with sound standards 
design, construction and performance. ; 
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TI 


specifica- 
composi- 

lighting 
ch spec- 
he RLM 


s, labels, 


inform 


MBOL OF COLLABORATION 


Fi Jualiliy» no( ogres 


Pioneers in industrial lighting 
years, members of RLM Standards 
» have worked together to give 
gnificance to the RLM label. It has 
o symbolize certain carefully engi- 
industrial fixtures that give 


igineered Lighting 


% Economy through More Light at No 
Extra Cost 


% Low Maintenance Costs and Long Life 


% Instant recognition by buyers of these 
guaranteed qualities, in industrial fix- 
tures bearing the RLM label. 


Thus RLM fixtures are more readily bought, 
more easily sold. 


Thee is a universally recognized forward trend in 
modem lighting, fostered by the Institute and in- 
lividually by its members. Continued progress will 
made in providing better lighting for better seeing — 
mde possible by an unusual type of engineering co- 
wpetation under the guidance of strong and en- 
ightened leadership. 


50 Foot-candles in 1950 

While 50 foot-candles has become standard lighting 
practice in some of the more progressive war plants, 
tie are still innumerable plants, offices, schools and 
whet establishments where the average lighting ranges 
fom 10 to 18 foot-candles. 

This, then, is a tremendous field which RLM Stand- 
its Institute will continue to cultivate... so that by 
50 the minimum accepted standard for general 
ne and for every seeing task will be 50 foot- 
aindles, 


To Sell More Than Fixtures— 
Sell Illumination 
he lighting fixture is primarily a means to #/lumina- 
i. The illumination problem must be clearly under- 
‘tod, if the right fixtures to solve it are to be pur- 
twsed, RLM Standards Institute has long recognized 
tis fact and new specifications to meet the great 
tages of tomorrow's world will follow this pattern. 


7 


RLM Standards Institute and its members, in the 
future, will continue to educate the architect, engineer, 
contractor, property owner and manager, etc. to 
recognize this fact: that the point of attack on any illumi- 
nation problem is to avail themselves of the lighting 
experience and lighting data of the RLM Institute, 
its members and their distributors. 


New Testing and Inspection 

Specifications 
In co-operation with Electrical Testing Laboratories, a 
Committee of the Institute is developing a set of 
testing and inspection specifications to be used in 
connection with the various lighting specifications 
which will not only form the basis of the inspection 
and testing methods used by Electrical Testing 
Laboratories but may also be used by any govern- 
mental or other testing agency to check results 
whenever desired. 

Other research and educational work is in progress 
now, by the Institute and by its members, looking 
toward the post-war world when the many techno- 
logical advancements of war will be utilized to make 
man healthier and happier in his home and at his 
work. And foremost among the factors contributing 
to increased health and happiness is—‘‘Better Light 
for Better Sight.” 


the Letters RLM. Stand for Reflector and Lighting Equipment Manufacturers 
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To improve industrial lighting practice was the guiding 
motive behind the founding of the RLM Standards 


Institute. 


It was founded as an organization not for profit, 
to encourage wider acceptance of scientifically 
engineered industrial fixtures, and to secure the widest 
possible acceptance of performance specifications 
for such fixtures. The aim was to make use of 
every available foot-candle of light, so that every 
fixture bearing RLM approval would be instantly 
recognized by the buyer as a guaranteed lighting 


product of high quality. 


In this the RLM manufacturer members have suc- 
ceeded . . . buyers of industrial lighting fixtures 
instinctively select those bearing the RLM label, 
knowing that they are getting for their plants the best 


in efficiency, economy, and long life. 


Objectives of the 
Institute 


To make, or cause to be made, and to supervise 
tests, investigations, experiments and inspections in 
connection with the manufacture and marketing of 
lighting equipment, lighting fixtures and pertinent 
accessories thereto. 
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In fulfilling these objectives, RLM Standards In- 
stitute has simplified the selection of fixtures prop 
erly designed and built for providing efficient and 
effective industrial lighting . . . as buyers have come 
to recognize that fixtures bearing the RLM LABEL 
comply in every respect with sound standards | 
design, construction and performance. | 


a 
n 


Tk 


inform 
stalling 


MBOL OF COLLABORATION 


FC Jualily ano Progress 


Pioneers in industrial lighting 
years, members of RLM Standards 
» have worked together to give 
gnificance to the RLM label. It has 
o symbolize certain carefully engi- 
industrial fixtures that give 


ngineered Lighting 
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Thee is a universally recognized forward trend in 
modem lighting, fostered by the Institute and in- 
lividually by its members. Continued progress will 
bemade in providing better lighting for better seeing — 
mde possible by an unusual type of engineering co- 
eration under the guidance of strong and en- 
ightened leadership. 


50 Foot-candles in 1950 

While 50 foot-candles has become standard lighting 
pactice in some of the more progressive war plants, 
tieteare still innumerable plants, offices, schools and 
whet establishments where the average lighting ranges 
fom 10 to 18 foot-candles. 

This, then, is a tremendous field which RLM Stand- 
us Institute will continue to cultivate . . . so that by 
50 the minimum accepted nnndeed for general 
ed and for every seeing task will be 50 foot- 
andles, 


To Sell More Than Fixtures— 
Sell Illumination 

tlighting fixture is primarily a means to il/umina- 
in, The illumination problem must be clearly under- 
‘vod, if the right fixtures to solve it are to be pur- 
-RLM Standards Institute has long recognized 

tis fact and new specifications to meet the great 
Canges of tomorrow's world will follow this pattern. 


lhe Letters RLM Stand for 
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% Economy through More Light at No 
Extra Cost 


% Low Maintenance Costs and Long Life 


* Instant recognition by buyers of these 
guaranteed qualities, in industrial fix- 
tures bearing the RLM label. 


Thus RLM fixtures are more readily bought, 
more easily sold. 


ae 


RLM Standards Institute and its members, in the 
future, will continue to educate the architect, engineer, 
contractor, property owner and manager, etc. to 
recognize this fact: that the point of attack on any illumi- 
nation problem is to avail themselves of the lighting 
experience and lighting data of the RLM Institute, 
its members and their distributors. 





New Testing and Inspection 

Specifications 
In co-operation with Electrical Testing Laboratories, a 
Committee of the Institute is developing a set of 
testing and inspection specifications to be used in 
connection with the various lighting specifications 
which will not only form the basis of the inspection 
and testing methods used by Electrical Testing 
Laboratories but may also be used by any govern- 
mental or other testing agency to check results 
whenever desired. 

Other research and educational work is in progress 
now, by the Institute and by its members, looking 
toward the post-war world when the many techno- 
logical advancements of war will be utilized to make 
man healthier and happier in his home and at his 
work. And foremost among the factors contributing 
to increased health and happiness is—‘‘Better Light 
for Better Sight.” 
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On each RLM fixture 


Statement of conformity 


For 24 years, continuous inspection 
and certification by 


Electrical Testing Laboratories, Inc. 
2 East End Ave. at 79th St., New York 21, N. Y. 


These manufacturers are at present 
entitled to this identification: 


CERTIFIED TYPES 





Incandescent Lamp 
Fluorescent Luminaires Reflectors 


2-40 | 3-40] 2-100 | D 


Manufacturer 
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ABOLITE 
BENJAMIN x X x 
BRIGHT LIGHT x xX Xx 
DAYBRITE Xx x x 
GOODRICH 
MILLER x 
QUADRANGLE 
OVERBAGH & AYRES 
SMOOT-HOLMAN 
WESTINGHOUSE 
WHEELER 
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COMPLIANCE WITH 
SPECIFICATIONS UNDER 
APPROVED INSPECTION 
PROCEDURE OF RLM STANDARDS 
INSTITUTE CERTIFIED BY 

ELECTRICAL TESTING 
LABORATORIES, INC. 


1S 
ELECTRICAL TESTING 
LABORATORIES, INC. 


S [ED = 
ELECTRICAL TESTING 
LABORATORIES, INC. 
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Just one flat glass 
surface to wash. 


‘over clamps 
re easily 
pened with- 
out tools. 


in" Type Il-G* Sealed Flo 48” units are listed 
nderwriters” Laboratories for Class Il, Group F 
» llland IV hazardous locations. Available in 
nd triple-lamp units, with plain or impact re- 
) cover glass. 


tr hangs 
"9h down"for 
2 Servicing, 
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Specify Benjamin =m 


SEALED-FLO 


Fluorescent 


LIGHTING UNITS 


y/ bor More light in departments 


with adverse atmospheric conditions 


VY For More Kasily Sustained 
Nigh Lighting Levels 


V For Simplified Maintenance 


To secure the advantages of fluorescent 
lighting where combustible dusts in the at- 
mosphere may create fire and explosion haz- "jj 
ards and where maintenance due to dirt and 


Flo 48” units. 
Dust-Tight and Vapor-Tight 


These extremely durable, porce- 
lain enamel fixtures, with their 
one-piece steel reflector and spe- 
cial type glass cover seal the 
interior against dust and damp- 
ness. All that is required to 
maintain the rated output of 
these units is cleaning the cover 
glass and re-lamping when 
needed. Exclusive Benjamin 
constructions embodied in these 
units reduce maintenance time 
toa minimum. Cover clamps are 
easily opened by hand; hinged 
cover facilitates re-lamping. 


vapor is a problem, specify Benjamin Type II-G ‘‘Sealed- 


High Lighting Efficiency 
In general lighting installations, 
Twin-Lamp Sealed-Flo units 
provide lighting levels ranging 
from 20 to 48 footcandles at 
normal mounting and spacing. 
Triple-lamp units provide ap- 
proximately 28 to 65 footcan- 
dles. These units are also widely 
employed for local lighting of 
inspection tables, production 
lines and machines. Twin-Lamp 
units provide up to 100 foot- 
candles and Triple-Lamp units 
up to 135 footcandles for such 
applications. 


Listed by Underwriters’ Laboratories for Certain 
Locations Requiring Dust-Tight or Vapor-Tight Lighting Units 
These units satisfy all Underwriters’ requirements for Class II, Group F 
and G hazardous locations, Class III and IV locations. They are available 
on the same priorities as other industrial fluorescent and incandescent 
equipment. For further details and complete data on these units 


Write for free Data Bulletin today 
Benjamin Electric Mfg. Co. 
Product Information Department H, Des Plaines, Illinois 


BENJAMIN - 
Lighting Cygucaucent = 


DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS ot 
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13 POINTS tell Why You Sai ‘ 


MAINTENANCE DOLLAR 


exclusive design features that make Day- 


tension clips 


4. 5-second on-and-off spring : : 
° INSTALLATION and 


t release and 


permit instan’ 
of entire reflector. 


2. %" KO. for cable 
direct to fixture. L f th 
4. Slide channel clamps for rod oF pipe atest of the many 
hangers can be located at any point on Brite the low-maintenance fluo 
channel ° 
‘ on-and-off T¢ ector. Slight finger pres 
4. Swivel type hanger strap is adjustable li ff fi 8 & P 
for pipe of rod slignment- clips at each end of the fixture release 
5. K.0.'s for pipe and cord. replace, merely snap back into rigidly 
6. Rigid one-pie fing converts, fast— permits instant accessibility to the 
life, continuously high illumination effectiveness is ass 
White” baked enamel finish — 


ce coup 
units to continuous fixtures. 
7. Chain hanger slots in top of channel and , 
Day-Brite’s exclusive “Supef- 
standard on all non- reflectors. Another low-mainte- 


in center of coupling. 
g. Complete 
nance feature ! 


opy and a 
9. Large tear-out in 
i die-forme 

nnel assure rigidity and E 
proper alignment of all parts. tinuous f 
11. Non-metallic reflectors (RLM and U. S. eo Consult your 

Bureau of Standards approved): Reflec- E 
tion factor, 95% or more. Angle © for Bulletio F-69. 
cutoff, 14°. 
DAY-BRITE LIGHTING, 
e. — St. Lovis 7, 


42. K. O. for switch. 
5431 Bulwer Av 


13. Screw holes for 
No couplings needed. 


clamp installation 


fixture body --- Long 
ured by 


single 


pipe hangers with ceiling can- 
Il fittings- 
end for through feed. 

nage The Day-Line is supplied for single u 
uns — for 2-40 watt, 3-40 watt 2 


Day-Brite engineering representativ 


nit mounting OF con: 
nd 2-100 watt jamps 


INCORPORATED 


Missouri 


direct surface mounting- 
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The Sign of Quality 
Look for this Label 


COMMERCIAL - , 
RCIAL INDUSTRIAL and SPECIAL DESIGNS 
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CONSIDER the part of lighting in our 


gigantic ship building program! It 
enables shipyards to carry on night- 
time operations with daytime eff- 
ciency and safety standards—and 
multiplies normal working hours by 
three. Fighting and cargo ships of all 











kinds are sliding down the ways 
ahead of schedule! See-power has be- 
come another American reality for 
the Axis to reckon with. 

Here, again, Goodrich lighting 
equipment is providing see-power to 
bring Victory sooner. It is but one 
more example of the way Goodrich 
lighting specialists and Goodrich 
lighting are serving American in- 
dustry. There’s a Goodrich fixture to 
answer every industrial lighting need. 


Sold Through Electrical Wholesalers 
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so 


with 


ABOLITE 


One of the Oldest Names in Incandescent Lighting History 


gaining New Friends Today faster than ever before among 


Execrricat Contractors 


and the Essential Industries which they serve by providing 


Good Lighting 


so necessary for Increased Production 


To SPEED Up VICTORY 


THESE LABELS ON 


ABolite Incandescent Lighting Reflectors 


are your assurance of high standard 


Quality, Performance, Efficiency 


Abolite Reflectors are now available in the three general types authorized by the War Production Board— 
FORMED NECK—one piece—Socket type @ HEEL NECK—one piece—Shade Holder type © THREADED NECK—Heavy Duly 
type. 
RLM Standard Dome, Shallow Dome, Deep Bowl, Glass Steel Diffusers, High-Bay Lighting Units for Incandescent and 
Mercury Vapor Lamps, Open Type Floodlights. 


Jones Incandescent Lighting Reflectors 


provide proper and efficient lighting at economical cost 














‘ABolite 
REFLECTO 








See our representative or write for copies of the 


New Victory Line ABolite and Jones Reflector Catalogs 


Field Representatives at your Service:— 
New England Territory— Pittsburgh Territory— 
H. W. MacLEOD Co., Wm. E. HAWLEY, 
209 Investment Bldg., Pittsburgh. 


5 Pittsburgh St., Boston. 
Metropolitan New York City— Michigan Territory— 
W. ENHEISER K. T. BECK 


6544 Beaubien St., Detroit. 
Cleveland Territory— 

L. P. COLEBROOK, 

815 Hanna Bldg., Cleveland. 
Cincinnati Territory— 

ARTHUR L. EHLERS, 

49 Central Ave., Cincinnati. 
Indiana Territory— 

EMMETT E. VINCENT, 

Box 555, R.R. 5, Indianapolis. 
Chicago Territory— 

McKINLEY-MOCKENHAUPT CO., 
626 W. Jackson Blvd., Chicago. 





Minneapolis Territory— 
C. H. EE 


s y —— Ave., Minneapolis. 
t. uis Territory— 
HAWKINS ELECTRIC SALES co., 
- 1706 — ee. ~ Louis. 
ansas Cit errifory— 
HAWKINS ELECTRIC SALES CO., 
5518 Michigan Ave., Kansas City. 
Southwestern Territory— 
FRED H. SIMMER es 
103 Thomas Bldg., Dallas. 
Pacific Coast Territory— 
Oo. W. COOMBS, 
1026 S. Olive St., Los Angeles. 
21-25 S. Park St., San Francisco. 





me 8 CK a 
30 Irving Place, N. Y. C. 
New York State Territory— 
D. K. POST & CO., 
405 S. Townsend St., Syracuse. 
Philadelphia Territory— 
H. G. ANSCHUETZ, 
117 N. 5th St., Philadelphia. 
Baltimore Territory— 
© T. McCOURT CO., 
401 Nat. Marine Bk. Bldg., Baltimore. 
Southeastern Territory— 


R. H. WITHERSPOON, 
376 Nelson St., S.W., Atlanta. 


ABolite and Jones Reflectors are distributed exclusively through Electrical Wholesalers 


MG RELIG) LT Y 
THE JONES METAL PRODUCTS COMPANY 


West Lafayette, Ohio 
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* Lighting will always be of utmost importance to industry whether 
engaged in regular or specialized work. Therefore, only those units 
which have proved themselves in actual, long-time service are de- 
serving of recommendation by Contractors. QUAD Lighting Units 
have earned this recommendation—Contractors are almost unani- 
mous in endorsing them. QUAD Units are modern . . . easily wired 
and installed . . . quickly detachable for cleaning . . . highly flexible 
in design. Construction is strong, porcelain 
finish is permanent, and units are weather- 
proof. Sell QUAD Units for industrial and 
commercial regular or unusual installations— 
indoor or outdoor. Possibilities are unlimited 
for present and future business. 


QUAD .. . for today and for to- 
morrow... 


Quad 


eens 
oo 
Seco SL Soa 


RLM Heavy Threaded Deep Bowl 
Reflector and Socket Hoods RLM Threaded Dome Reflector 


QUADRANGLE MFG. COMPANY 


, Mfgr1. of Jucandetcent and Gluoretceat Lighting Equipment 
sz 32 SO. PEORIA ST. CHICAGO, ILL. 
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—— a Wheeler 1944 RLM 
Fluorescent Fixture with any other 
fixture made in accordance with 
latest WPB requirements. Its trim, 
compact appearance truly indicates 
its simple, sound engineering, out- 
side and in! 

Wiring channels, for example, are 
hollow steel I-beams combining 
light weight and extreme rigidity. 
Provide durable support, easy ad- 
justable suspension, instant access 
to starter switches. 

The reflectors, too, are typical 


Wheeler “Skilled Lighting”... de- 
signed with the “know how” of 62 
years’ experience. Made from tough, 
non-flammable, moisture - resistant 
material ... chip-proof, washable 
enamel, inside and out. Rugged, 
light-weight, durable. And higher 
in lighting efficiency than many por- 
celain-enameled metal reflectors! 
Write for detailed Bulletin 72. 
Wheeler Reflector Co., 275 Con- 
gress St., Boston 10, Mass.,... 
New York City. Representatives in 


principal cities. 


DISTRIBUTED EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 


Continuous Installations easily made by sim- 
ple connection of adjacent ends with speedily- 
applied couplings. Note accessibility of starter 
switches. 


LIGHTING 


Another Wheeler improvement! New Lamp 
Retaining Guard for modern fluorescent fix- 
tures. Provides new safety ... positively pre- 
vents falling lamps. Easily attached ...2 per 
fixture. Available for two and three lamp 40- 


watt units and two-lamp 100-watt units. 





Rigid, weight-conserving wiring chau 
Easily accessible operating parts. Rel 
tion factor not less than 85% gives bel 
than 80% overall efficiency in 48” twola 
units, 76% in three-lamp units. 74% in! 
two-lamp units. 


REFLECTOR 
COMPANY 


EQUIPMENT SPECIALISTS SINEE 


1881 


Electrical Contracting, March 1 








ring chanoe 
parts. Ref 
fo gives bel 
1 48” two! 

ts, 74% ind 


March | 


vi G LOCK for simple “twist- 
of-the-wrist” removal of reflector. 


TED BALLAST, 


‘OUTS FOR CONDUITS 


Westinghouse Industrial Luminaires...Easy to Install... Easy to Maintain 


Westinghouse Industrial Luminaires, now in 
use in thousands of vital war plants, have won 
unanimous approval from both industry and 


» electrical contractors. Industry needs and de- 


mands these luminaires because they provide 
highly efficient, glareless illumination ... with 
_ little maintenance and replacement. Electrical 
| Sontractors, busy with war work, find these 
3 attractive luminaires ideal for quick, easy, time- 
| Saving installation. 
' Forexample, the hood may be suspended any 
one of four ways. Reflectors are held in posi- 
' on and fastened to the channel by simple 
| ‘wist-turn latches. Line connections may be 
quickly spliced to fixture leads. 


Plants in 25 cities... Offices everywhere 
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Design and construction of these Westing- 
house Industrial Luminaires follow rigid RLM 
Standards Institute specifications, and are 
approved by Underwriters’ Laboratories. 

This industrial Luminaire is available for use 
with two or three 40-watt and two 100-watt 
Mazda F Lamps, in individual units or continu- 
ous strip installations. Any one of 117 West- 
inghouse Electric Supply Company Offices and 
independent Lighting Distributors will give 
you full details regarding these efficient 
luminaires and their installation. Or write 
Westinghouse Electric & Manufacturing Co., 
Edgewater Park, Cleveland, Ohio, for 
Booklet B-3265. 


BRACKET for chain suspension. 


40 J3LVIIAILYASD JHL 
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ON A FINE JOB, WELL DONE!|-: 


We a 
and s 
HE Treasury “Star” Flag—the bond- found helpful in stepping up the intake § vith 
buying counterpart of the Army-Navy from their Payroll Savings Plans is this. § At an 
“E”—marks plants with at least 90% of In many cases the Treasury Represents § low o; 
personnel participating in the Payroll tive in a plant has been able to point out § Yor 
Savings Plan to at least 10% of gross the fact that during Loan Drive periods § emplo 
payroll, and also having reached, or the employees have found it possible to loyee 
topped, a War Loan Drive quota! spare much more than they had counted nh 
The successful close of the 4th War on when setting up their original sub = 
Loan Drive finds many more“Star”Flags scription, and that—when pr operly +f 
than ever before flying over the indus- | proached—a very substantial fraction o reg 
trial plants of America. To all these, go | such employees will decide they can wel m a 
the heartiest thanks of the nation, and _afford a distinct increase in their cura! becaus 
the deep appreciation of the Treasury Payroll Savings Plan. om in 
Department for a great job! And to those Talk this over with your Treasury Rep § combis 
who may not quite have qualified for the _yesentative—it offers important possibili ployee 
“Star,” go equally sincere thanks—and _ ties when correctly handled. And agai arte 











the confidence that soon they, too, will accept the Treasury Department's com § tres, 
join the ranks of the “Star” fliers. gratulations for your fine work in help sonne! 
One thought that many concerns have ing to put over the 4th War Loan. < 
| 
LET’S All KEEP The Treasury Department acknowledges with appreciation the publication of this message = 
BACKING THE ATTACK Psy 
ine t 
witH WAR BONDS ELECTRICAL CONTRACTING m one 
Where 
bean 


War Advertising Councl t yoy 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and 


i ‘ 
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[FROM PAGE 47] 


ym, Each sheet, two sides, should 
tke care of 100 entries. If not 
ough for one year, use additional 
dees, but at the end of the year, rule 
if, total and start another sheet. Clip 
qarterly returns (W-1), withholding 
ports given employees (W-2), re- 
onecilement return (W-3) and can- 
wled checks for tax payments to the 
yatly payroll record and file in your 
‘lyx File’ for ready reference. The 
pregoing forms are exact duplicates 
i those sent Collector. Always 
ip duplicate copies of tax returns. 
Adjust this specimen form to suit 
requirements. Total deductions ac- 
wrding to depository payments and 
yyments to Collector. For example, 
if you make payment to a depository 
tank monthly, total deduction monthly 
ad write in on the “Total” line, 
Paid $...... to depository on ...... 
44”, After each quarter, rule off 
ad total, writing in “Paid $...... 
to Collector. Form W-1”, and similar 
information if making payments on 
ther type taxes withheld on wages. 
The law permits you to retain the 
deductions for the final month in each 
quarter, mailing this money with two 
depository receipts covering the first 
two months in quarter to Collector. 
We advise making all three deposits 
and sending three depository receipts 





with quarterly returns to Collector. 
Atany rate, be consistent. If you fol- 
hw one method, stick to it. 

You may make out a form for each 
mployee instead of putting all em- 
Hloyee deductions on one sheet. This 
S easier when it comes to filling out 
form W-2 telling each employee how 
mich you deducted from his wages 
leeause you have the total on one 
sheet but it is more difficult to make 
quarterly returns for the Collector 
leeause you must combine the totals 
on individual sheets, whereas, when 
‘mbining withholdings for all em- 
Hloyees on one sheet, you get the 
warterly sum by adding up the fig- 
tts, The contractor with a big per- 
sone] may find it necessary to procure 
‘cial forms of this type from his 
‘ationer. The average contractor 
thowld be able to make up his own 
rc S as shown here. The main thing 
‘ temember is that you should com- 
ine the tax deduction information 
on one sheet and not scatter it every- 
where in the books. We show the 
; 8S to be put on such forms 
you make them up yourself. Where 
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the turnover of help is low and straight 
salaries paid or hourly wages run the 
same from week to week, the con- 
tractor will have little trouble com- 
puting deductions from week to week 
because he can refer to previous 
entries on the payroll sheet and get the 
exact figures in most cases. Where 
wages vary week to week, where pay- 
roll personnel is large, computations 
will take more time, but regardless 
of conditions, combine tax deduction 
recordings to save expense and avoid 
penalties. 

Do not draw one check for payroll 
and post in total to the payroll ac- 
count, a common practise before. Pay 
each employee by check, detailing de- 
ductions on a perforated stub, which 
the employee can tear off for his rec- 
ord. The employer’s check stub 
should record the same information. 
In this way, employee and employer 
have a clean-cut record of the trans- 
action to minimize subsequent con- 
troversy. Do not pay employees in 
cash. Your bank should be able to 
advise you where to get checks of the 
kind just described. 

The payroll end of tax work in- 
volves more detail than ever before 
and your system must be “up to snuff” 
to do the work accurately. Every 
detail must be recorded for easy audit, 
quarterly payments to Collector, 
monthly deposits in bank, depository 
receipts, deductions, total wages and 
net wages paid. To guard against 
penalties, you should have a Tax Cal- 
endar showing the dates when re- 
turns are due and mailed. 

Another aid is a “Tax File”, in 
which place all receipts, duplicates of 
tax returns, and other data pertaining 
to tax. Do not depend on memory. 
Make a permanent record of all tax 
deductions in sufficient detail to be 
able to give a lucid explanation to 
government auditors. 








QUAKER CITY electrical contractor 
leaders are (L to R) Ernie Hedler, man- 
ager, and Howard Miller, president, of 
Electrical Constructors, the NECA chap- 
ter and James C. Wolf, president of 
Enterprise Electric Company. 





NEW INSTALLATIONS 
and MAINTENANCE 


PASS & SEYMOUR, INC. 


SYRACUSE 9, N. Y. 
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ILLINOIS INSPECTORS 
CONVENE 


An interesting and educational pro- 
gram of diverse subjects greeted more 
than 90 inspectors attending the 14th an- 
nual meeting of the Illinois Chapter, 
Western Section, International Associa- 
tion of Electrical Inspectors at the Hotel 
Sherman, Chicago, January 20-21. Sub- 
jects ranged from the mysteries of syn- 
thetic rubber to those of frequency. modu- 
lation with plenty of basic code discussion 
in between. 

Roger B. Kellogg, commercial wiring 
engineer, Commonwealth Edison Com- 
pany, Chicago, started the first session by 
presenting a comprehensive study of the 
postwar electrical wiring field. Backed 
by charts of statistical data, he indicated 
the need for wiring adequacy, particularly 
in the home, and called for an aggressive 
campaign to promote adequate service 
facilities, branch circuits and flexibility of 


If THe EWS 


control in home wiring. T. L. Hankins, 
president, Cook County Electrical Con- 
tractors Association, outlined the birth 
of the curbstone contractor and suggested 
intensified vigilance of the electrical in- 
spector and an aggressive program of 
reinspection in the industrial and commer- 
cial fields, 

A comprehensive paper on grounding 
problems was presented by E. G. Elg, 
Copperweld Steel Co., outlining in detail 
the effectiveness of various grounding 
practices and test procedures. The theo- 
retical concepts of static electricity, its 
potential hazard and practical methods 
of controlling it were related by J. A. 
Trovillo of Underwriters Laboratories, 
Chicago. W. M. Woll, heating engineer, 
Commonwealth Edison Company, re- 
viewed the principles and applications of 
infra-red heating. Demonstration of 
some of the newer uses of fluorescent 
materials in combat craft was made by 
R. C. Hultgren, production engineer, 
General Luminescent Corp., Chicago. He 

















"What do you suppose they mean specifying a splashproof motor as a protection 
against drips?” 









also demonstrated a low voltage 
volt operating), 8800 lumen, RLM 
cold cathode fluorescent industrial fxte 
using four 8-ft. tubes with a safety dj 
connecting device which kills the fixture 
= — are renewed. 
e ability of S. J. Rosc manager, 
insulated products develngaell ; 
conda Wire and Cable Co., to discuss ig 
dustrial chemistry in a layman’s lanem 
fascinated the audience as he unray 
the mysteries of modern synthe 
Particular emphasis was placed on 
synthetics which may revolutionize. 
field of electrical insulations. The ¢& 
plex subject of frequency modulation 
radio broadcasting was ! 
through a clever analogy, by Ross Uf 
chief engineer of the Zenith F.M. Ra 
Station in Chicago. 
During the session on interim ament- 
ments and inspector’s problems, the in- 
spectors had the opportunity of firing a ff 
barrage of questions at V. H. Tousley 
and Roy Burgess who handled these sub- 
jects. Specific field problems of ind- 
vidual inspectors were aired and an 
swered. A. R. Small, president, Uuder- 
writers Laboratories, reported that 
chances for the publication of a 194 
National Electrical Code were fairly 
good. 
At the concluding business session the 
following officers were elected: chairman, 
Newton Moser, city inspector, Chicago; 
first vice-chairman, L. E. Ewald, in- 
spector, Commonwealth Edison Co, 
Chicago; second vice-chairman, E. E 
Dodds, city inspector, Chicago; third 
vice-chairman, L. Anslyn, inspector, 21 
City, Ill.; secretary-treasurer, W. J. Ab F 
cock, Underwriters Laboratories, Chri 
cago. - 
Members elected to represent the val 
ous branches of the electrical indu try 
the Executive Committee are: utilities: 
P. J. Markey, chairman; jobbers—E. 
Nelson; contractors—Emil DeHaan; 
manufacturers—R. S. Smith. 
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MILWAUKEE L-M 
GROUP VIEWS FUTURE p 


The electrical construction industry 3 
in Milwaukee is looking at the postwal ® 
field through the eyes of _ the 
Management Postwar Planning 
tee of the Electrical Contractors As 
ciation, Milwaukee Chapter. 
group, organized some six months 480 
consists of eight members repree™ 
the Electrical Pare As 
and Local 494, IBEW. 

Contractor committee members rs 
Orville R. Nichols, A. C. Electric 
chairman; E. H. Herzberg, ’ 
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EASY TO INSTALL 
oa ——— % 


Just Slide on to Tracks 


A matter of min- 

utes to fasten each 
track to ceiling, 
slide and lock fix- 
ture in place. Takes 
less time and ef- 
fort to install than 
any other fixture. 


CONTINUOUS 


TWO TYPES OF TRACKS FOR 
ROW AND CEILING MOUNTING 


when units 
individually: 


single track used 


are mounted 





for ene” 
mounting- 


PART OD AS AAS 








MODEL No. 2044 
Uses Four 40-Watt Lamps 


3 APPLICATIONS WITH ONE MODEL 


Surface Mounting Suspension Mounting 
Continuous Kows 


Model No. 2044, using four 40 watt lamps, is the latest 
MITCHELL commercial fluorescent fixture, designed for use 
in offices, drafting rooms and other work areas. Provides 
cool, comfortable, economical lighting. Complies with latest 
WPB regulations — contains less than 6 Ibs. metal. Single 
model offers every possible method of hanging — suspension 
mounting, surface mounting, individually or in continuous 
rows. Takes less time to install than other commercial fix- 
tures because of new, simpler method of hanging. Metal 
“tracks” (furnished as standard equipment with each unit) 
are fastened to the ceiling with toggle bolts or Ackerman. 
Fixture simply “slides into place” on tracks. All-metal wire- 
way channel and end pieces, finished in durable, high-gloss, 
chip-proof white enamel. Abundant knock-outs provided. 
Power Factor over 90%. Stroboscopic corrected. Under- 
writers’ Laboratories approved. Unit is completely wired, 
ready for hanging. 


Get full details from your MITCHELL DISTRIBUTOR or write to. 


MITCHELL Company 


2525 CLYBORN AVE. @ CHICAGO 14, ILLINOIS 












Electrical Contractors Association; B. 
H. Barg, B. H. Barg Electric Co.; and 
Harry L. Carlos, Holt Electric Motor 
Company. Labor representatives on the 
committee are John J. Daly, Charles 
Stenger, Rex Fransway, business man- 
ager, Local 494, IBEW; and Arthur C. 
Schroeder who is secretary of the com- 
mittee. 

The first committee action was to adopt 
substitute wiring methods and materials 
in the interest of greater conservation 
of materials for the duration. In the 
interim the members are carefully study- 
ing various pamphlets on postwar mar- 
kets and planning that were released by 
such agencies as the National Resources 
Planning Board, the National Planning 
Association, the Committee on Economic 
Development and the U. S. Department 
of Commerce. 

Recent committee action included the 
following : 

1. Increased allocation of critical ma- 
terials, as soon as feasible, to permit 
immediate employment of workers in the 
postwar era. 

2. Consideration of the Postwar Re- 
port of the NECA-IBEW Labor-Man- 
agement Committee. 

3. The organization of an electronics 
school, in cooperation with a local vo- 
cational school, for both contractors and 
IBEW men. 

4. The appointment of a subcommittee 
to gather information and data on pre- 
fabricated housing. 

5. The study of means of developing 
closer cooperation between the distribu- 
tor and the contractor. 

6. The control of new apprentice place- 
ment to assure postwar jobs for 70 to 
75 who are now in the armed services. 

The construction industry through the 
Building Congress of Wisconsin, also 
has a voice in the Postwar Planning Com- 
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ON HOME FRONT, Oliver Berry, elec- 


trical stores department, and Elmer 

Schwarz, electrical foreman, keep the 

wheels going at the St. Louis, Mo., plant 
of Anheuser-Busch Company. 
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mittee of the Mayor of Milwaukee. E. 
H. Herzberg, manager of the Electrical 
Contractors Association is one of the 
Building Congress delegates represent- 
ing the electrical contractors. The other 
is J. P. Gebhard, Gebhard-Berghammer, 
Inc., representing the general contractors. 

Although no definite postwar blue- 
print has yet been drawn, the committee 
members are busy gathering data and 
when sufficient information is at hand, 
a definite program of action will be for- 
mulated. 


K.C. CONTRACTORS 
CHOOSE GEISS 


Members of the Greater Kansas City 
Chapter, NECA, at a recent meeting 
chose Fred E. Geiss as president of the 
group for the ensuing year. John Murray 
was elected vice-president and B. R. 
Nelson, treasurer. Members of the Board 
of Directors include: Fred E. Geiss, G. G. 
Burkholder, E. L. Fickie, W. M. Wachter 
and A. E. Smiley. G. V. Dameron is 
business manager of the group. 








A. C. DUDREAR, estimator and engi- 
neer for I. B. Abel Son, electrical con- 


tractors of York, Pa. Al takes particu- 

lar pride in pointing out that hi-voltage 

industrial distribution is old stuff to 

them but that each new job has its in- 

dividual specifications and innovations 
to make them all interesting. 





SAN FRANCISCO CONTRACTORS 
REELECT OFFICERS 


Reelected for another year were the 
officers of the San Francisco Electrical 
Contractors Ass’n., Inc., at the annual 
meeting in January. George W. Abbett 
was reelected president for a third term, 
James Galvin, vice-president; Edward 
Scott, secretary; George Smith, treasur- 
er. There were some changes in the di- 
rectorate caused by resignations of some 
contractors who have closed up their 
businesses for the duration. Clyde L. 
Chamblin, chairman of the War Savings 
Bond Bureau of the Association and 
IBEW No. 6, reported that $290,700 in 
War Bonds had been purchased by con- 
tractors and their electricians through 



























CONSTRUCTION - MAINTENANCE 
is an old term to W. A, Flur, (le) 
maintenance electrician, Cutler-Hamme, 
Inc., Milwaukee; and H. D. Just, B. i, 
Barg Electric Co., Milwaukee contract, 
who are discussing mutual problems as 
recent Electrical Maintenance Engines 

meeting. 































the bureau in its year of operation, | 
gift and a testimonial of thanks we 
presented to G. Walter Spencer, 
president, upon his retirement from} 
ness to go into farming. Spencer 
president during the days of the fa 
tion of the bid depository and 
served as chairman of the committee 
ministering that independent organi 
tion. 







































MILWAUKEE RENEWS 
ELECTRICAL TRADE SHOW 


After a two-year lapse, the Electric 
Maintenance Engineers of Milwauke 
held their 5th Annual Industrial Ele 
trical Exhibit on February 3, 4 and ji 
the Public Service Building auditorium 
Last year, because the manufactur 
were completely absorbed in reaciil 
peak war production schedules, the a 
ciation decided to skip the show. 1 
year, however, since manufacturers ¢ 
devote some thought to eventual reti 
to civilian production and the post 
markets, the concensus of opinion was! 
favor of a show. 

Because most of the newest develo 
ments in electrical equipment, particulat 
electronic controls, etc, are clothed ' 
military secrecy or are still pretty ™ 



































in the experimental stage, there was? In 
appreciable lack of startling exhib 
Conspicuous by their absence were im 
trial electronic controls and the m 
discussed cold cathode fluorescent ligt] Ask 






ing. 
Se 40 electrical manufacturing 
sales organizations occupied bo 
exhibited the latest refinements ™® 
ard electrical equipment and access 
covering practically the entire BS” 
electrical construction and mainte 
Exhibits naturally fell into three 
categories: construction mater” 
and yong bus duct, conduit fittings, : 
nectors, motors, switches and COB” 
standard, weatherproof and ei 


proof types ; lighting equipmen comme’ 
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gE 
SHIPBOARD CABLES 





of Conshohochen 


“Preset-Inserts” Underfloor 
Distribution Systems 


“Dualcote” Rigid Steel Conduit 


Electric Metallic Tubi 
Leaded or Non-Leaded ectric Metallic Tubing 


, ; ‘ : ; ae 
Synthetic or Varnished Cambric Insulation saree tase tea Aer 


Leaded Wires and Cables 
In accordance with Specification AIEE-45A and “Walkerflex” Non-Metallic 
USMC Design Memo #46 Sheathed Cables 


Ask your local Distributor for prices and deliveries that you can rely upon. Service Entrance Cables 


WALKER BROS., Conshohocken, Pa. ‘ " 
no sccarpohie Automotive Wires and Cables 
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FIBERGLAS’ ELECTRICAL INSULATION 


Fiberglas Tapes available in all widths 
and thicknesses from .003” to .015”. 
























Fiberglas Braided Sleevings. 


Get in touch with your Electrical Distributor now! ..{ fib 





ATLANTA, GEORGIA CHARLOTTE, NORTH CAROLINA Mica Insulator Co. Mil 
Insulation & Wires, Inc. Graybar Electric Co. 1276 W. Third Street 
289 Simpson Street, N.W. 120 W. Morehead Street Prchder Electrical Saale ; 

1514 Prospect Avenue a 


ALLENTOWN, PA. 





Graybar Electric Compan GIECAGO, TLLINOIS COLUMBUS, OHIO ; 
" cinch Insulation Manufacturers Corp. National Electric Coil Compa é 
BLUEFIELD, WEST VIRGINIA 565 West Washington Boulevard 794 Chambers Road = 
National Electric Coil Co. Mica Insulator Co. DETROIT, MICHIGAN 
542 S. Dearborn Street Insulation Manufacturers 
gore rere Cc Prehler Electrical Insulation Co. 11341 Woodward me ti : 
we eh it a ttle 564 W. Monroe Street Insulation & Wires, *ne- { 
ist aoe 30 Trowbridge Avenue 
CAMBRIDGE, MASS. CLEVELAND, OHIO LOS ANGELES, CALIF. ~ 
Insulation & Wires, Inc. Insulation Manufacturers Corp. Leo J. Meyberg Co., Ine. ee 
181 Portland Street 1005 Leader Building 2027 South Figueroa 5 
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OMNOW AVAILABLE! | [ ‘2rmitifrconen” 


to be Made. 


Fiberglas Tying Cords both treated and un- 
treated. 







\few of the many types of Fiberglas fabricated 
materials, including Fiberglas cloths, tapes, and 
fibings; Fiberglas-mica combination material and 
fiberglas laminated sheets. 













Not pictured but also available are: Unprocessed 


yams, varnished tapes, cloths, sleevings, and satu- Fy 5 c RG L AS* 


rated sleevings. 














*T.M. Reg. U.S. Pat. Off. 











Owens-Corning Fiberglas Corporation, Toledo 1, Ohio. 
Fiberglas Canada, Ltd., Oshawa, Ont. ELECTRICAL INSULATION 





|. §fiberglas Materials are in stock for immediate delivery! 









MILWAUKEE, WISCONSIN PHILADELPHIA, PA. ST. LOUIS, MO 
Insulation Manufacturers Corp. Graybar Electric Co. ‘Siiadantea & Wires Inc 
ation \! 312 E. Wisconsin Avenue 910 Cherry Street 2127 Pine Street aa 
MINNEAPOLIS, MINN. PITTSBURGH, PA: 3 White Supply Co. 
‘ompas Insulation Manufacturers Corp. E. B. Beach Company cache a. ers 
316 Fourth Avenue, South First and Ferry Streets SAN FRANCISCO, CALIF. 
NEW YORK, N. Y. RICHMOND, VIRGINIA aa 
rs Corp. Mica Insulator Co. Graybar Electric Co. eee 
. 200 Varick Street SEATTLE, WASHINGTON 
Mitchell-Rand Insulating Co., Inc. ROANOKE, VIRGINIA Electric Specialty Co., Inc. 
51 Murray Street Graybar Electric Co. 2406 First Avenue 
PEORIA, ILLINOIS ae tre TRAFFORD, PA. 
., ~ Insulation Manufacturers Corp. ROCHESTER, N. Y. Westinghouse Electric & Mfg. Co. 
ect 101 Heinz Court General Electric Supply Corp. Micarta Div. 
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Cross-section view 
showing insulator 


YOU WILL LIKE 
THESE BETTER WOOD-BACK RACKS 


Required By Army Construction Specifications 











Wood-back Racks, a war-time development, are proving far su- 






perior to their peace-time predecessors in many respects. They pro- 
vide maximum safety because they are made almost entirely of 
insulating materials. They are lighter, easier to handle and have 











equal, or superior, performance characteristics than similar metal 
racks. Made of tough hardwood, treated with a permanent toxic 
water repellant wood preservative and with insulators securely 
fastened, they will last indefinitely. Wood-back racks are in service 
on thousands of jobs throughout the United States. Order today 
from your Electrical Jobber. 





FOR NON-METALLIC WIRING CONSTRUCTION 


“Sem CCe 


Porcelain Outlet Boxes Surfolets 





PORCELAIN PRODUCTS, Inc. 


FINDLAY, OHIO 



















cial and industrial fluoresce 

and dust-tight type, heat rae rg 
tion mercury-mazda units for high 
low bay mounting, etc.; and maint - 
tools—air filtering equipment, materia 
handling equipment and a host Of other 
items that interest the maintenance man 

Among the exhibitors were two Mil 
waukee electrical contractors, Dietz Ele 
tric Co., and the Staff Electric 
also two electric motor service 
Holt Electric Motor Company .anj 
Trester Service Electric Company, jy 
addition to the General Electric ‘a 
Westinghouse Service shops. 

One U. S. Rubber Company exhibit al. 
though not of an electrical nature, at- 
tracted considerable attention and gave ; 
wartime flavor to the show. That was a 
four-man rubber life raft similar to those 
used by our air men in combat flying, 

The highly successful show closed with 
the annual dinner dance of the Electrical 
Maintenance Engineers on February § 




























C.L.1. ELECTS 
OFFICERS 


Two vacancies in the officialdom of 
the Chicago Lighting Institute, created 
by the death of John G. Learned, vice- 
president of the Public Service Company 
of Northern Illinois, were filled at a 
recent meeting of that organization A 
H. Meyer, manager, midland sales dis- 
trict, lamp department, General Electric 
Company, was elected to serve as vice 
president of the Institute and represents 
the General Electric Company on the 
Board of Directors of the Chicago Light- 
ing Institute. 

A. H. Schneider, general sales man- 
ager, Public Service Company of North- 
ern Illinois, was appointed by his com 
pany to represent them on the Institute 
Board of Directors—a position also held 
by the late Mr. Learned. 

Other Institute officers reelected it- 
clude: president, Ralph G. Raymond, 
































CORNER CONFAB finds M. F 
McCann, (left) electrical department 
general foreman, U. S. Rubber 104, Mle 
waukee; and E. H. Grieb, disieie ni’ 
ager of the Holophane Company ine 
ing plant lighting at 4 recent Bi 
kee E.M.E. meeting. 
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Vaportight 


Industrial Lighting 


(CONDULETS are manufactured only by CROUSE-HINDS) 


For boiler rooms, shower rooms, power- 
houses, tunnels, docks, building en- 
trances, and all indoor or outdoor 
locations where exposed to vapors, 
moisture, rain, smoke, or non-explosive 
dust and gas. 


Vaportight and raintight. 


Ms’ ta tele mel elesee¥ol-) maalestesbelcmreloleye 
tight even though globe is off. 


Tory =hi mame blo xc MMe) ammel loses} ommenulonse! 
1aygeloisn 


1VAN = (lo mosmgosale(-seel-seutch 





4 Reflector styles. 


Accessories: colored globes, 
guards, half shades, adapters. 


4 Sizes: 50 through 500-Watt. 


Other Vaportight lighting fixtures are available for attach- 
ment to many round-base Condulets and sheet steel outlet 
boxes. Crouse-Hinds complete Vaportight line includes hand 
lamps, switches, plug receptacles, and other electrical 
devices. 


Nationwide 
Distribution 
Through Electrical 


CROUSE-HINDS COMPANY Wholesalers 
SYRACUSE 1, N. Y., U.S.A. By 
OO )ES Oa NID ISMO@) Vly: Vd lO) on Or-V\ PUD). Un BD h@)-(@)\\Uk@ MEO) \N 
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LINEMEN ARE 


KLEINMEN 
IN THE SERVICE AND OUT 




































Back home, one contribution we 
can make to speed Victory is the 
conservation of tools and equip- 
ment. To help in this important 
job, Klein has prepared an illus- . 
trated pocket manual on the care & 
and correct use of tools to assure 
their long life. A copy will be 
sent to anyone interested. 


Today Klein Pliers are winning new 
friends among men whose tough jobs 
make quality pliers a necessity. When 
they return to peace-time occupations, 
many thousands of men who are in the 
armed forces, or who are engaged in 
the manufacture of war material, will 
have the same high regard for Klein 
tools that good workmen everywhere 
have had for almost a century. 
Meeting the demands of the Army, 
the Navy and essential industry is keep- 
ing the Klein plant busy, producing 
the tools so necessary to victory. No 
conversion or change will be needed 
to transform this production to peace- 
time needs as soon as the war is won. 
For Mathias Klein & Sons are today 
producing the tools they have always 
made—only more of them. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 
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manager, of electricity sales 

wealth Edison Company ; secrete 
urer, G. K. Hardacre, manager, light. 
ing sales of the Public Service Com. 
pany of Northern Illinois; and assistant 
secretary-treasurer, Carl wW,., 
manager of the Chicago Licht 
stitute. ° ae 


REAPPOINTED 
TO STATE BOARD 


Two members of the Minnesota State 
Board of Electricity were reappointed 
by Governor Thye for five-year terms 
beginning January 1, 1944, They are 
George M. Jones, Industrial Electric 
Co., Minneapolis; and R. C. Condon 
superintendent, Municipal Utility at 
Shakopee, Minnesota. 





SCHORR HEADS 
COMMONWEALTH ELECTRIC 


Paul Schorr, Sr., was recently elected 
president of Commonwealth Electric Co, 
enterprising St. Paul, Minn. electrical 
contracting organization. Mr. Schorr, 
who was vice-president and in charge of 
electrical construction, succeeds J. M. 
Whalen who has retired. 


NORTHERN CALIFORNIA 
CHAPTER NECA 


Reorganization of the Electrical Cor- 
tractors Assn. of Northern California, 
Inc., to make it the Northern California 





a 





Ed 


THE GREATEST instrument oh 
and peace is man, reiterated 
General L. S. Hobbs, Commanding od 
eral, 30th Infantry Divisions » Arm); 
as he adressed more than ; 
tion men at the recent War ——. 
Clinic at Indianapolis. Some 2 
tenance electricians later aajo ves 
review electrical maintenance P10 

‘i at a panel discussiom. 
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Here’s an electrostatic air cleaner that is hung 
from the ceiling. The very act of hoisting it up 
there, regardless of all the other advantages 
gained, just naturally calls for the light 
weight of aluminum. (Speaking postwar, of 
course, though it’s none too early to be doing 
this kind of Imagineering. ) 

And, if it were made of lightweight Alcoa 
Aluminum, think how much lower a load 
you'd be placing on the building. Perhaps 
much wider markets could then be uncovered 
for this device’in places where weight is still 
more of a deciding factor. 
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Add the fine appearance of aluminum and 
its ability to resist corrosive atmospheres, the 
high electrical and thermal conductivities of 
aluminum, and its nonmagnetic property. 
What a list of reasons for considering alumi- 
num for many electrical devices! 

Put your products in place of this one, 
and figure what Alcoa Aluminum will do for 
them. Alcoa engineers will gladly help you 
weigh these reasons against what you 
wish to accomplish. Write ALUMINUM 
Company or America, 2197 Gulf Building, 
Pittsburgh, Pennsylvania. 





lew York 16, N.Y. 


Chapter, National Electrical Contractors 
Ass’n., Inc. was officially effected Dec. 
30 at a special meeting in San Franciseo 
With reorganization came a new finan. 
cial policy and the establishment of a new 
office in the Western Merchandise 
1355 Market St. San Francisco, in eol- 
laboration with that of the western field 
representative of NECA, W. J. Varley 
Officers elected for the chapter are T. 
L, Rosenberg, Oakland, president; Ed 
Pierce, Vallejo, vice-president; W, A. 
Cyr, secretary-treasurer; and as direc- 
tors, George W. Abbett, San Francisco: 
Wesley Evans, Salinas; Seth Cohn, San 
Mateo; J. D. O’Connor, Sacramento; 
Roy Butcher, San Jose; T. M. Robi 
Fresno; Tom Drury, Bakersfield; Grover 
Grider, Stockton. 


MONTGOMERY HEADS 
MINN. STATE BOARD 


J. C. Montgomery was elected presi- 
dent of the Minnesota State Board of 
Electricity at the recent annual election of 
officers of that organization. William 
Boland was chosen vice-president and 
Richard Condon, _ secretary-treasurer. 
George Garney continues as Executive 
Secretary of the Board. 


ST. LOUIS 
E.C.A. ELECTS OFFICERS 


At the annual meeting of the Electrical 
Contractors Association, St. Louis Chap- 
ter, NECA, held January 11, the follow- 
ing officers were elected for the year 


‘ 


ELECTRICAL MAINTENANCE is the 
vocation of these two chief an 
in vital war industries. P. P. (Patty 
Hackett (left) keeps the electrical 59s 
tem at American Steel Foundry, Grant? 
City, Ill., in A-1 condition while J. ; 
Wild has a similar responsibility : 
Manufacturers — Co., St. Lows, 
0. 
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PIPE LINE 
TO VICTORY 


Up ahead the cluster of houses where the 
enemy had holed in crumbled. You could see 
the rubble flying high in the air and before the 
dust had settled could see other shells hit 
the mark. 

Hunkered down in a shell hole, the observer 
pressed his lips closer to his phone’s mouth- 
piece. “‘On target,” he said . . . and his words 
went back across the rough terrain to the 
battery .. . came through clearly, distinctly. 
That’s because Laytex Assault Wire . . . made 
expressly for front line service .. . has a talking 
distance of better than five miles. It is a positive 
means of assuring clear, sure transmission of 
messages from reconnaissance posts to head- 
quarters. 

But talking distance is not the only advan- 
tage of Laytex Assault Wire. Its superior 
insulation makes possible its small diameter 
and light weight; a mile weighs less than 30 
pounds. It has high resistance to moisture— 
can be unreeled over wet ground, through 
puddles and streams without affecting its 
efficiency. It is unaffected by temperature 
changes and does not become embrittled by 
concussion and shock 

These same properties—light. weight, small 
diameter, ability to withstand temperature 
changes, flexibility and toughness make other 
types of Laytex Wires and Cables as impor- 
tant in peacetime industry and building as 
to the Armed Forces. 
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OW THE JOB IN ANY CLIMATE. Laytex LIGHT WEIGHT SAVES MANPOWER. TALKING DISTANCE...OVER 5 MILES 
Rubber Wire was developed by United States One man carries enough wire to keep communica- ... Laytex Assault Wire assures clear, sure trans- 
. : pany scientists working in close tions open. This is important—it not only releases mission of messages—a prime military require- 
-— with engineers of the Army Signal men for other duties but also reduces the fatigue ment for battlefront communications. 
of men who are travelling hard and fast. 
Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 to 
4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 
is the 
eo SERVING THROUGH SCIENCE TO BUILD A BETTER WORLD 
atty 


{UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER « NEW YORK 20, N. Y. 


Electrical C ontracting, March 1944 7 ine 





1944: president, Sam Sachs; yi a 
dent, Fred Rick, treasurer, Ba. Meche 
Members chosen to be Directors of 
the Association include: E, 0, Do 
Carl I. Schaffer, Ed. Mueller, Fred R; 
Paul Wendt and Sam Sachs, Cary # 
Christine was reappointed secretary and 
Russell E. Vierheller was reappointed 
business manager of the Chapter, 


ILLINOIS 
Completely Insulated 


ALL PORCELAIN | 


ence, St. Paul Hotel, St. Paul, Minne 
sota, March 26-28 inchasien 
National Industrial Service Associa 
Ine.—Annual Conference, Netherlanag 
tere Hotel, Cincinnati, Ohio, April 


COMING MEETINGS 


National Electrical Contractors Assoeia- 
tion—General Meeting, Jefferson Hotel, 
St. Louis, Mo., April 15-16. - 

National Electrical Wholesalers Associa- 
tion—Second Annual War Conference, 
Stevens Hotel, Chicago, IIl., April 19-22, 

National Electrical Manufacturers Ass'n, 
—Spring Meeting, Palmer House, Chi- 
eago, Ill., April 24-27. 

National Fire Protection_Ass’n.—Annual 
Meeting, Benjamin Franklin Hotel, 
Philadelphia, Pa., May 8-11. 

American Institute of Electrical Engi- 
neers—Summer Technical Meeting, Jef- 
fersoy, Hotel, St. Louis, Mo., June 26-80, 

National Electrical Manufacturers Asso- 
ciation—Annual Meeting, Waldorf-As- 
a Hotel, New York, N. Y., October 


OUTLET BOXES STANDARD TUBES 


Glazed and unglazed styles 
conforming to all existing 
standards of dimensions, 
spacing, position of knock- 
out holes and mounting 
screws. High mechanical 
and electrical efficiency. 


SWITCH BOXES 


Insure greater safety in 
wiring and the elimina- 
tion of all grounding haz- 
ards. Made of best qual- 
ity white porcelain. Metal 
inserts are placed in two 
holes of the switch boxes 
for receiving screws of 
standard switches, plugs, 
outlets, etc. Knockouts 
for single wires, also for 
cables. Specify and use 
them. 


@ Not only because porcelain saves 
vital materials is it valuable today but 
because these systems give you high- 
est standards in results and offer your 
customers permanent wiring. Porcelain 
systems are safe, easy to install, and 
adaptable to practically all wiring plans 
and layouts. Grounding is unnecessary. 
No rusting or corrosion. Install 
ILLINOIS All Porcelain Wiring Systems 


the next time you have a wiring job. 


ILLINOIS ELECTRIC PORCELAIN Co. 


In sizes '/2 to 48 inches, 
5/16- to 3-inch diame- 
ter in following types: 
unglazed, glazed, split, 
floor, split floor, head- 
less, curved end, cross- 
over split, and cross- 
over. Diameters all 
uniform both inside 
and outside. 


KNOBS 


Cement coated — nail 
— genuine leather- 
washer — code stand- 
ard. They don't chip 
when driven in and 
they stay in place. 


TOGGLE 
SWITCH 
PLATE 

All porcelain 
with beveled 


edge and 
decorative 


face, 


CLEATS 


Standard one, two, and three-wire 


types, 


Bill Daw 


Look for this 
Trade Mark 


MACOMB, ILLINOIS 


pattern on : 





INDIANAPOLIS REPEATS 
PRODUCTION CLINIC 


Arsenal Technical High School, In- 
dianapolis, Indiana, was the scene of a 
repeat performance of last year’s success- 
ful War Production Clinic—an idea 
clinic sponsored by the combined engi- 
neering groups in cooperation with the 
War Productin Board. More than 120 
representatives of industrial plants in the 





“Ss 


— by 
vice-president of Foley Electrtt G0 
Philadelphia, when he attended the ben . 
Johnston dinner in San Francisco. i 
him is Charles Dean, Westinghouse si 
cuit breaker expert, San Francisco. ‘ 
eron had just been to Geneva, Ut ia 
look over the part of the DPC-Colum n 
Steel plant which his company 15 
ling. Several electrical contracting that 
are working on different parts 0 
project. 
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=» MASONITE 


* Long rows of industrial fluorescent 
units—flooding large factory areas 
with well-diffused light—help speed 
victory because they enable the war 
worker to see better and therefore 
produce more with less scrap. 


* Today, of course, metal fixtures are 
not available for fluorescent lighting. 
That’s why so many manufacturers 
are using the new, non-metallic 
Masonite* Reflector Shapes. 


® Yes, manufacturers are finding that 
reflectors made of this rugged but 
surprisingly light-weight material 


‘LIGHT LINE’ 
TO VICTORY 


have many very definite advantages. 
They’re extremely easy to handle— 
cut shipping costs. They can be in- 
stalled quickly and serviced simply. 
They will not rust—even in high 
humidity locations such as laundries 
and over plating tanks! 


® You'll want to know more about 
the properties of Masonite Reflector 
Shapes because you'll be seeing more 
and more of them—in war factory 
today, in post-war factory tomorrow. 
For complete details, please write 
Masonite Corporation, 111 W. Wash- 
ington St., Chicago 2, Illinois. 


CORPORATION 


“TRADE-MARK REG. U.S. PAT. OFF. 
COPYRIGHT 1944, MASONITE CORPORATION 


oe Se NS 
MASONITE 
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Accurate - 
Uniform - 
NU velaslehite 


IDEAL COIL 
WINDING 
| EQUIPMENT 


Coil Winder Drive 

Assures uniformly wound, perfect 
coils. Speed is infinitely variable 
from 90 to 500 RPM; Automatic 
Counter accurately shows number 
of turns. Output torque 350 to 60 
inch Ibs. depending upon speed. 





FOR USE WITH 
ALL TYPES OF COILS 
AND ARMATURES 


IDEAL COIL WINDER HEADS 


i “Universal” Model, 


flexible — winds 
perfect coils rang- 
IDEAL ARMATURE WINDING HEAD 


ing in size from 
34” x 64” up’ to 
13 x 164”. Wound 
from one wire— 
no soldering. 





Adjustable to ac- 
commodate arma- 
tures up to 3” in 
diameter with 24” 
maximum arma- 
ture stack. Easy to 
set up. 





IDEAL INSULATION TESTER 


Quickly — indicates 
the presence of 
“shorts,” “grounds” 
or broken wires in 
low-voltage equip- 
ment, such as mo- 

———..) 

geo ee 


tors, transformers, 
etc. 





Write for Detailed Information 





ORESSER 


COMMUTATOR 


IDEAL 


1041 Park Ave., Sycamore, Ill. 
Sales Offices in All Principal Cities 
In Canada: Irving Smith, Ltd., Montreal, Quebec 
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Indianapolis area journeyed to the school 
campus on January 14 for a one night 
session devoted to a general exchange of 
ideas developed throughout the past year 
—a give and take spirit that had as its 
goal the intensified development of all 
resources for total war. 

Men with the “know how” of produc- 
tion and maintenance—production men, 
shop superintendents, foremen, setup men, 
engineers and maintenance men attended 
panel symposiums covering specific fields 
in which they were engaged. In all, ten 
discussions reviewed the following sub- 
ject problems: machine shop; tool mak- 
ing and tool design; presswork and deep 
drawing; metallurgy and heat treating; 
electroplating and finishing; welding; 
maintenance; foundry problems; man- 
power conservation through safety; pro- 
duction planning and scheduling. Indi- 
vidual panels were conveniently subdi- 
vided into related subjects with industrial 
specialists in each field leading the round- 
table discussions. 

The general panel on maintenance 
problems was divided into three separate 
symposiums—general maintenance of 
buildings and grounds; machine repair 
and maintenance; and electrical mainte- 
nance panel, sponsored by the Electric 
League of Indianapolis, drew an audience 
of some 200 plant electrical maintenance 
men, engineers, motor service men and 
manufacturers representatives. The com- 
prehensive program followed the ques- 
tion-and-answer pattern with a board of 
seven experts taking on all comers. 

J. Webb, electrical engineer, Eli Lilly 
and Co., was discussion leader and gen- 
eral referee directing the questions to the 
proper experts for answers. The down-to- 
earth practical experiences related during 
the symposium provided the audience with 
the information it sought. Members of 
the group of experts included the follow- 
ing plant chief electricians: J. H. Fergu- 
son, Lukas-Harold Corp.; C. C. Taylor, 
Allison Division, General Motors Corp.; 
P. L. Ritter, Bridgeport Brass Co.; H. T. 
Fox, U. S. Rubber Company. Other 
members on the board were R. M. Brown, 
director of lighting sales division, Indi- 








2 ee eae ee g Lo 
JAMES B. BLACK, president of Pacific 
Gas and Electric Co., San Francisco, 
and Eric Johnston, president of Brown- 
Johnston Electric Co., electrical con- 
tractor of Spokane, Wash. who has 
achieved world eminence as the young- 
est, most progressive president the U. S. 
Chamber of Commerce ever had. 

















EVERY PHASE 7 


electrical maintenance 
and repair work 
covered in this library 





























































5 volumes of practical 
how-to-de-it information 





Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks, 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you haye to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in re 
pair shops so as to combine the good fe 
tures of a library of methods with hand 
book information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 
and diagrams 


These books show you how to 


—install all types of motor and generator 
units; , 

—locate breaks in armature windings and 
do a workmanlike job of rewinding; 

—know just what is wrong with an elec- 
trical machine and take charge of In- 
stallation and maintenance work; 

—make accurate tests of switchboaris 
and apparatus and _ correctly balance 
the power with the load; p 

—handle every sort of wiring job; S. 

—show competence whether it be in 1 
use of a Stillson wrench or @ 
stone bridge. 


Includes trouble-shooting book 


Now, in addition to four well-known practic! 
books on all details of testing, connecting, rewint- 
ing, installing and maintaining electrical aaa 
Testes evbrhent a boo sii bell 

ent, @ 
nance information, special ete eee charts, 
explanation of symptoms a uses 
trouble, specific remedies, etc. This revised 
gives pen’ the ability to handle bigger sob 
surety of results. 

10 days’ examination 
Easy monthly payments 
to examine this 

oun eat dent them at the end of that time, it 7 
no obligation to keep them. On the other art 
decide you want the —_ = pang Wy time 

men 
books yh while you have been using thet 
Send the coupon today. 


EXAMINATION COUPON 














McGraw-Hill Book Co., Inc. y 
$30 W. 42nd St., New York 18, N. Y- - 
Ot oo eee ee. Cet and the 4 PM 
satisfactory, I mill send you $1.00 in 10 days, and $2 


a month until $15.00 has been pal a 
return the books postpaid. 
DUMRECES csc ccs sis ec....vonessoeseeasetentegy tun 
spawecennt® Flue 
BEN FSP csi ccc cc ccccsscoesscerens Mere 
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lighting meetings like this have happened 
many times in the past in many a busy 
vor plant—will happen many more times 
ding crucial 1944. Inevitably the vote 
goes, hands down, to MILLER 50 & 100 
r00T CANDLERS, and here’s why... 


PLANT MANAGER—‘ ‘We still have stiff 
production quotas to meet—with greener 
help. MILLER 50 & 100 Foot CANpb- 
irs will give us 30, 40, 50 or more 
foot candles of illumination—and that’s 
what we need for better, faster pro- 
duction.” 


WorkER—“Sounds good to me. I’ve 
worked under MILLER fluorescent and 
| know I’ve worked better and felt 


rue scene: Lighting Conference 
rue vote: MILLER Fluorescent—Unanimous 


better simply because I could see what 
I was doing at all times clearly and 
sharply.” 


MAINTENANCE MAN — “Those light- 
weight Masonite reflectors MILLER uses 
will take plenty of punishment, and yet 
a girl can handle their cleaning. I like 
the exposed ballasts because they mean 
cooler operation. And I go big for that 
MILLER Patented Safety Lamp Lock 
that keeps lamps from falling.” 


ELECTRICAL CONTRACTOR — “I can 
handle the installation of MILLER equip- 
ment in less time, shorthanded as I am 
for trained help. Units go together 
easily into self-aligned runs. Hanging 
is simplified. I’ve had MILLER jobs re- 
sult in installation savings of 30 to 50% 
to owners.” 


THE MILLER COMPANY ¢ MERIDEN, CONNECTICUT 


_ ae 












ARCHITECT — “I’ve specified MILLER 
Continuous Wireway Fluorescent Light- 
ing Systems on both new construction 
and modernization projects. The beauty 
of it is its flexibility. Whole sections, 
or even the entire system can readily 
be moved to other parts of the plant.” 


UTILITY ENGINEER — ‘From power 
source right through to controls, the 
whole MILLER setup saves considerable 
critical material—and provides an ade- 
quate, modern lighting system . . . some- 
thing we utility guys have been preach- 
ing for years.” 


OwNER — “You fellows hit both my 
pocketbook and my patriotism. I say let’s 
specify MILLER 50 & 100 Foor CANp- 
LERS—and let’s get a MILLER field man 
in pronto to talk turkey.” 





‘LLUMINATING DIVISION 
lvorescent, Incondescent 
Mercury Lighting Equipment 


OlL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fuel Devices 


ROLLING MILL DIVISION 
Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 


War Materiel 




























© Thor Portable Electri 
li : e Electric T: : 
ight weight to do scores prey ervag a ee ee 


For example—T 
e—Thor red: : 
14 percent with plastic seni = weight of %e-inch electric drills 


Thor in 
. creased the 
ee pow re} ° | 
sling-shot”’ drive er of electric hammers with a pat 

° ented 


Thor introdu 
ced co ° 
coupled half-inch peter aro ower with the original, close- 


The features of 
to give on greater power with easi : 
Tools for all nie erent performance org ewer ling combine 
of light and heavy duty a ae earn 
’ wdriving, 


reaming, nut : 

. setting, ta i ° 

saw <4 _ i i 

ing, metal cutting sad bes oo sanding, polishing 
i >’ 


OUTSTANDING THOR FEATURES 
OF DESIGN AND CONSTRUCTION 
THOR MOTORS 


are fabricated of the highest 
rade materials, with armatures 


carefully woun and insulated 
to withstand heat and vibration. 
Commutators are assemble 

with special care to avoid float- 
ing segments OF raised bars. 


THOR GEARS 

are made of heat treated alloy 
steel with oversize pitch to 
assure smooth operation an 


Thor Motor: 


STAR DRILLING like this 
is fast and sure with 
the Thor Portable 
Electric Hammer—for 
drilling and hammer- 
ing in stone, wood or 
metal. 


SANDING and finishing preparatory 
mo painting, with an easy-handling 

hor Electric Sander, perfectly bal- 
anced for efficient operation. 


% 


NEW HELP FOR 
Y 
IN SELECTING ELECTRIC Ye 








Thor Gears 


Thor Bearings 


longer life. 
THOR VENTILATION 


of the tangential type provides 
25% greater cooling capacity. 


THOR BEARINGS 

of the highest grade, are 
mounted in cast-in steel inserts 
and diamond bored to assure 
perfect alignment. 


Just off the press, the 
latest edition of Thot 
Portable Electric Tool 
Catalog is packed full 
of information on the 
selection of proper tools 
“ your work. 64 pages 
; of complete specifica 
sero performance data, onueealil 
ie s... arranged for quick and 4s] 
erence and fully illustrated. 
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| pORTABLE ELECTRIC TOOLS 


ASSEMBLING parachute flares with 
Thor Portable Electric Screw- 
drivers, light weight favorites of 
women operators. 


SETTING NUTS with 
a large capacity, 
heavy duty Thor 
Electric Nut Setter, 
easy to handle... 
insuring quick, 
certain operation. 





GRINDING down a weld with a 
Thor Portable Electric Grinder 
saves handling time by bringing 
the tool to the work— instead of 
the work to the tool. 
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DRILLING with the Thor original close-coupled 
half-inch portable electric drill, compactly built 
for fast work on heavy jobs. 
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FAN PARTS! 


sa iaieliadiats 


*NOW IS THE TIME TO” 
OVERHAUL YOUR FANS 


Fan Parts in Stock for 


DELCO GRAYBAR 

DIEHL HUNTER 
EMERSON ROBBINS & MYERS 
GENERAL ELECTRIC WESTINGHOUSE 




















| * No Priorities Required * 
READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. New York 8, N. Y. 


tr Barclay 7-6616 * 


anapolis»Power & Light Co., who hand] 
the lighting queries; and M, F. “ 
professor, department of education and 
psychology, Purdue University, 


nance—Cause, Cost and Control—Pyo. 
fessor Stigers related that workers who 
are free of grievances are much more apt 
to take care of the equipment they oper. 
ate. Another psychological point that he 
made was that workers should pe ap- 
prised of the true cost of repairs, both 
from the monetary and lost production 
viewpoints, thus giving them an appre- 
ciation of the value of the equipment they 
are operating and the work they ae 
doing. Maintenance of good discipline 
to prevent accidents and equipment dam. 
age through horseplay; safety rules: 
good housekeeping; and a well trained 
and alert supervisory staff are other 
important factors in maintenance control 
he concluded. 


trical maintenance panel is that out of 
last year’s Clinic grew the present ele. 
trical maintenance engineer’s division of 
the Electric League of Indianapolis, 
Based on the success of that panel, regu. 
lar monthly meetings of the group were 
held during the year with the resultant 
growth of the division and interest in 
its activities. 


FRANK BOYD HEADS 





























E-M-T CONNECTIONS IN A FEW SECONDS! 
With B. M. Fittings 


land announced changes to its manage- 
ment owing to the death of Walter D. 
Vance, its president. His partner, | DI 
Frank E. Boyd becomes president, Mrs. 

Lina K. Vance, widow of Walter D. 
Vance, vice president; W. D. Vance, Jr, 
Secretary-treasurer, and G, R. Duncan, 
executive engineer in charge of engit-’ 
eering and sales. The company does 
a large motor, industrial and wiring 
businéss in northern California. 


Stigers 


In outlining the three “C’s” of mainte 


One interesting sidelight on this ee. 


PACIFIC ELECTRIC MOTOR CO. 
Pacific Electric Motor Co., of Oak- 

































TWO QUICK SQUEEZES give you Finer, : 

Faster Conduit Connections. B-M degen DISTRIBUTED BY 

do away with the twisting, turning an 

tightening of nuts and save you valuable j; A Mark Co, Evanston, lit 

time and materials. Then too, they are Clifton Conduit Co., Jersey Cy., N. J. 

stronger, neater and much easier to work — a. 5 oo =. 
3 Hy + ¢. e ee ic’ 0., stown, 

with in tight places. Start using B-M Enameled Metals, Pittsburgh, Penn. 

Fittings today. Have more satisfied cus- National Enameling & Mfg. Co., 

tomers—more profits from each job! mati D ; enn Pa. 

(All B-M Fittings carry the Underwriters er a amet ’N. J. 

Seal of Approval) 





















Prompt Deliveries on Properly Rated Orders 


KESSS> 


(27) BRIECEL METHOD TOOL CO. « Galva, Ill. 


iz 4a” 
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W. W. HANKS, President of Souoehs, 
Electric Service Co. Inc., Charlotte, N. Ge 
is expanding the facilities of bis alred 
large repair shop. It is hoped 1 Toms 
additional space will alleviate to § 
extent the pressure of increase v0 
in repair work. 
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UNI-PACT HORNS 


The Famous Interchangeable 4-742 


saves time, labor, equipment 


this eler- 
it out of 
sent elec- 
vision of 
ianapolis, UNI-PACT KODAIRES 
nel, regu- e You'll find it easy to arouse enthusiasm among your trade for 


res THEY ALL FIT this outstanding development in signal design—because it en- 
—s THE SAME ables the user to switch instantly to the type of signal he wants, 
with only one outlet. Bell, Horn, Kodaire—all three can be 


ADAPTER-PLATE plugged into the same adapter plate, saving time, maintenance 
and equipment costs. Key your selling efforts to this striking 


of Oak- 
manage- 
Valter D. 
partner, 
ent, Mrs. 
falter D, 
ance, Jr, 
Duncan, 
of engin- ’ : BELLS 
any does oe e All ty - for Figen 
am : conceivable need are 
d wiring KODAIRES ; described in the 
. ¢ Industry’s finest all-elec- ’  Schwarze-Faraday Cata- ; 
tric air-blast signal. Serves " log (see below). Illus- ® Illustration shows Standard Weath- 
the heavy-duty purpose of tration shows the Stand- erproof Horn for outdoor use. Heavy 
coding and general alarm on ard, Heavy Duty, Vi- duty, vibrating type. Made in Mega- 
use with high power and brating Plunger Neck phone or Two-Way Projector styles. 
_ complete dependability. Type, made for A.C. or For A. C.or D.C. (as are most 
Illustration shows weatherproof style. De. Schwarze-Faraday sigtials). 


example of efficiency and economy in industrial signals. 


. 


BUZZERS , CHIMES 


Tl duty, highest a e Clear, pleasant tones. 
= ity. Illustration eae Advanced design,com- g°9 
able $ Standard Adjust- Gar fo pletely dependable~ f 

Type, with coils — under all conditions. ‘ AIR TRUMPETS 

| Bode, impregnated sees Xylophone bar and res- ri oe e Maximum power 
Tamans. use. ™ onator type. Heavy signals that over- 

S (not illustrated ). Sturdy, duty, easily installed come distance and 

dependable, weatherproof, motor- (loudness ratings of all high noise levels. Provided in com- 
Gtiven industrial type with penetrat- signals are shown in the plete operating units ready for con- 
img, attention-getting shrillness. general catalog—free on request). nection to power Circuits. 


Send today for a FREE copy of our complete, illustrated, fully indexed catalog 


| SCHWARZE ELECTRIC COMPANY 


ADRIAN, MICHIGAN 


BCE DEN Hee ae Mememarm ere Rate 
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“All SIZES 


of SERVICE 
CONNECTORS— 


from No. 10 


and All TYPES” 


You can find exactly the service 
connector you need, in the Penn- 
Union Catalog: Yoke-and-Nut type, 
in a complete range of sizes... 
Service Entrance connectors .. . 
Service Post and Special connectors 
in wide variety. 


Also . .. the most complete line of 
Tee Connectors, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Bus Supports, 
Clamps, Spacers = .. Grounding 
Clamps, Terminal Lugs . . . prac- 
tically every good type. 


Leading utilities, industrials, elec- 
trical manufacturers and contrac- 
tors have found that ““Penn-Union” 
on a fitting is their best guarantee 
of Dependability. Write for the 
Penn-Union Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


PENN- 
UNION 


Conductor Fittings 








GEO. F. MOTTER is the present sec’y- 
treas. and general manager of Geo. F. 
Motter’s Sons, York, Pa., who has a 
large motor repair shop and does a 
land-office business in industrial and 
electrical maintenance. George is very 
active in civic affairs, is a director of 
the Y. M. C. A., Rotary Club member, 
and immediate past president of the 
York Foreman’s Club. John C. Motter, 
president of the company is also presi- 
dent of the York Chamber of Commerce. 





WINTER HEADS 
MOTOR SERVICE GROUP 


Paul G. Winter, American Electric 
Company, Indianapolis, Ind., was recent- 
ly elected chairman of the motor service 
shop division of the Electric League of 
Indianapolis, Inc. He was also chosen 
a member of the Board of Directors of 
the League. 


FOND DU LAC 
CODE AMENDED 


A recent amendment to the municipal 
electrical code of Fond du Lac, Wis., 
gives electricians a 60 day period of grace 
in which to apply for renewal of their 
licenses. George L. Rothe, city electrical 
inspector and secretary of the Board of 
Electrical Examiners, was instrumental 
in bringing about the amendment by 
city officials. 


TALBOT GETS 
CHIEF’S POST 


D. J. Talbot, assistant chief electrical 
inspector of the City of Chicago, was 
rewarded for his faithful and meritori- 


ous service by being appointed chief elec- | 


trical inspector on Jan. 1, 1944, Dave, 
as he is known to his host of friends, 
was acting chief inspector of the electrical 
department for the past five years. The 





SYV7RON | 


DEPENDABLE 


ELECTRIC HAMMERS | 





Only One Working 
Part—THE PISTON 


Can SAVE You— 


$4.00 every hour they're used 
—that amounts to 
$160.00 per week 


DRILLING CONCRETE 
POINTING MASONRY 
VIBRATING FORMS 
SCALING METAL ‘ 
CUTTING & CHIPPING | 
REDRESSING 


Four ‘‘Heavy-Duty”’ Models 


“MK”— 5%” cap. at $105.00 
#16—1%"” “ “ $150.00 © 
#22—1%”"” “* “ $195.00 — 
#25—2” “ © $225.00 — 


SYNTRON CO. : 
690 LEXINGTON HOMER CITY, PA. #) 











ELECTRICAL Raa 
SPECIALTIES f° 


FOR HEAVY 
INDUSTRIAL SERVICE 








‘FROM STOCK 


-Conductor Siete 
3-Con Cond 


Iderin Angle 
“— , Pothead Pot! sthead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES ° 
SHAPES © ALL VOLTAGES ¢ All | 
* BUS SUPPORTS © SPLICING KIT! 
MATERIALS * INSULATING COMPOU 


xk * ® 


RUSGREEN MFG. CO. 


14260 Birwood Avenue ° Detroit, Mi 


f 
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WING DUCTS made by FRINK 
help give them speed! 


One American-built fighter plane has proved 
especially effective against the Nazis in Rus- 
sia. It is deadly efficient at surprising and 
strafing enemy troops from house-top heights. 
“Shaving,” our Russian allies call it. They 
call the plane “Little Shaver.” 


“Little Shaver’’ owes much of its effectiveness 
to its speed. Its speed depends in part on its 
cooling system. And that’s where Frink comes 
in. Frink makes the aluminum ducts that rush 
cold air from the leading edge of the wings 
back to the engine. Without this cooling draft 
okay the engine would quickly over-heat and 
st 


The Frink Corporation has specialized in pre- 
cision manufacturing and engineering for 
86 years. During that time the name Frink 
has become synonymous with quality and 
skill in the lighting industry. 


A pioneer in Fluorescent illumination as well 


Subsidiaries: Sterling Bronze Company, Inc. 


Barkon-Frink Tube Lighting Corporation 


* 


as Incandescent lighting, The Frink Corpora- 
tion developed LINOLITE, the famous “engi- 
neered for vision’’ Fluorescent equipment 
now giving such efficient and profitable ser- 
vice in many of America’s foremost factories, 
stores and banks. 


Today Frink is heavily engaged in producing 
war equipment. Tomorrow Frink will resume 
engineering and manufacturing the high- 
quality lighting equipment that has gained 
such an enviable reputation in the industry. 


LIGHTANG SINCE: 1857 


All Frink employees invest at least 10% of their earnings in War Bonds. 


WE ARE PROUD OF THAT RECORD. LET'S ALL BUY WAR BONDS! 
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Check Advantages of | 
BELL /ndustrial VOICE 
PAGING EQUIPMENT 


V Permits plant-wide vocal pagin 
plus broadcasting of musical record- 
ings, announcements, time and warn- 
ing signals, etc. 


Designed especially for heavy-duty, 
industrial use. 


/ Standard units combine to fill needs 
of any variety or extent. 


/ Compact, tamperproof amplifier 
units for easy wall or shelf 
mounting. 


Quick, easy, low cost expansion or 
rearrangement whenever desired. 


Features oil-filled condensers having 
almost no wear-out factor. 


Driver and amplifier units can be re- 
motely located; only microphone 
and on-off switch needed at opera- 
tor’s station. 


Because we're busy day and night on 
war work, your priority may not permit 
a BELL installation now. But youll 
very likely wish to consider it in your 
plans for post-war efficiency. 
complete information today. 


BEL SOUND\ 


1196 ESSEX AVE., 

























SYSTEMS, INC. 


COLUMBUS, 
Export Office: 4900 Euclid Ave., Cleveland 3, Ohio 


lo} ite) 











ALSO HOV 


CARRY THE loan] 


Your satisfaction in knowing the great- 
est efficiency is achieved on any circuit 
job includes quality fuse clips. 


LITTELFUSE 


Silver-Plated, Beryllium Copper 


FUSE CLIPS 


Silver-plated at no extra 

cost. Highest electrical 
£ and thermal conductivity. 
Lowest resistivity. Contact 
resistance lowered about 
20 percent. This in addi- 
‘ tion to Littelfuse anti-vi- 
bration strength, fatigue resistance and 
spring qualities equal to steel. 






Send for technical bulletin on Fuse 
Clips and Terminals. Full engineering 
data. Write 


LITTELFUSE INC. 


259 Ong Si.., El Monte, Calif. 
4789 Ravenswood Ave., Chicago 40, Ill. 
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PROMPT DELIVERY ON ORDERS 
RATED AA-5 OR HIGHER ON ALL 
BADGER OR MODEL W SYNCHRONOUS 

ELECTRIC TIME SWITCHES 










CONTRACTORS LIKE THEM BECAUSE: 
they are dependable and easy to install 


USERS LIKE THEM BECAUSE: 


of economical operation and low cost 


The Reliance line of Time Switches is always in 
demand by Contractors who want dependability, 
accuracy, and the right type for a specific need. 
They. know from experience that this is the line 
that gives them successful, profitable installations. 
They know when they install Reliance Synchronous 
Electric Time Switches for their customers they 
are giving them complete satisfaction — accurate 
timing, economical operation, dependable service. 
You can’t go wrong on Reliance. Write for more 
particulars or see your Wholesaler. 


RELIANCE AUTOMATIC LIGHTING 
COMPANY 


1937 MEAD STREET RACINE, WISCONSIN 
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position of chief inspector had 
been filled since the death of Cc 
Cregier in 1939. To date no andi 
chief inspector has been named to fl 
the position left vacant by Mr. Talboy 
promotion. 


MINNESOTA OUTLAWS 
SHALLOW BOXES 


The Minnesota Electrical Inspectors 
Association, by a recent decision, bane 
the general use of the 34-inch shalloy 
type outlet box because of the crowding 
of conductors. The inspectors permit 
the use of the 2-inch shallow outlet bor 
only where one cable or a pair of cables 
enter and “dead end” at that outlet, Po. 
celain lampholder receptacles used m 
such §-inch boxes must have a }nch 
recess to provide space to eliminate 
crowding or danger of damaging con 
ductors. 


TWIN CITIES CONTRACTORS 
SELECT ’44 OFFICERS 


At the annual meeting of Minnesota's 
Twin Cities electrical contractor groups 
officers were elected to guide the destiny 
of the association through the coming 
year. 

Minneapolis Association — Oscar H. 
Batzli was elected president ; F. M. Tripp, 
vice-president; and W. Arthur Starbird, 
secretary-treasurer. Those chosen as d- 
rectors were: A. W. Strohmeier, C. S. 
Williams, L. E. LeMay, and Al Larson. 

















C. A. HOELLE, foreman of the elect 
motor repair shop, Hagerstown Equip 
ment Co., Hagerstown, Md. Hoelle 


always working on some idea or other 
that will do the job easier and fastty 
and better. One of his most recent Oe 
complishments is a coil winaer ke 
from an old 18 inch engine lathe beiteh i 
to an auto transmission belted in Wi) 
to a wound rotor motor giving an 
finite speed range. 
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..5 LINES of PRODUCTS 
from one dependable source 


if you are looking for a supplier who will back you up with prompt 
deliveries on five complete lines of quality products, priced right, con- 
sider Spero. No need to waste time and lose orders by "shopping 
around". Speed your estimates and assure yourself of dependable 
electrical equipment by quoting from this one reliable source. 


SURFACE CABINETS 


SPERO .. 


FLOODLIGHTS 


Weather-proof and 
open types — made 
of one-piece spun 
steel and 
finished 

"Duralum" — 
Enclosed 

types are 
equipped 

with prismatic 

glass lens. 
Furnished _ with 

cast bracket for . . : Lag screw or 
tenew "Spero U.R.C." fluorescent fixture— horizontal or vertical mounting. Sizes screw type, made of highly 
it to conform to W.P.B. limitations, with for lamps up to 1500 watts. vine’ petealate.. Mati 


difuing glass panels, engineered for maxi- an &o ee eel 


num intensity with minimum surface bright- CARGO LIGHTS Multiple-point 


ws... Spero “Instalite," providing in- 
are also 


Sheet steel door and trim 
type boxes—with under- 
writers approval, 49 
standard sizes from 
41," x 5" to 60" x 96", 
Concentric K.O.'s as re- 


quired. 


Unbreakable Metaltex switch 
plates with durable, baked-on 


WIRE HOLDERS 


Commercial and industrial type units—a full 
machine 


ine of styles and sizes. Today we feature 


breakage. 
house brackets 


fantaneous lighting and eliminating start- mo meres . . ; 
, fig switch, is available on most models. pou ake ada atin available with and without 
nnesolas Bvite for descriptive literature. oe oe ee. fie, 
r groups spun steel with "Duralum 
e destiny finish over primer of zinc SWITCHPLATES 


-_ es chromate. Center section 
hinged for servicing 


, 
“on lamps. Built to stand 


A. Tripp, h esi wrinkle finish that lasts in- 
Starbird, — a med definitely. Brown or Ilvory—in 
n as di — 3 ee ve = more than 20 different sizes and 
9 ie ainsi tanattt combinations. 


DIE-CAST SOCKETS 


_——_———_ 


VAPOR-PROOF UNITS 


For use around oil wells, gas wells, oil re- 
fineries, cleaning establishments, chemical 
works, paint factories, packing houses, coal 
mines, meat markets, coolers, 


Atomplete line of sizes and types for in- 
undescent lighting—comprising _ shallow, 
mdium or standard dome type. Keyless or 

Epull chain. Models with Glass-Steel 


her also angle or deep bowl types are 
Made for lamp sizes from 75 to 


owt 


_ OUTDOOR LIGHTS 


ie 
Se oe a 
ea 


pamists of wall flange, gooseneck, porcelain 
weet and reflector. These outdoor lights 
eatherproof and rust proof. May be 
id in any outdoor location requiring a 


grease pits, or on ships, docks, 
or bases—wherever light is 
exposed to severe weather 
conditions, inflammable or cor- 
rosive gases. 


Finished in "Duralum" with 


Diecast of Zamac Zine, 
coated with rustproof Du- 
ralum; weatherproof — will 
not corrode. Fits any stnd. 
2'/44"" neck; tapped for '/" 
conduit; approved porcelain 
socket. For vertical or hori- 


zontal mounting. 


NAVY 9-S FITTINGS 


9-S Watertight steel enclosures and devises 
‘built according to Navy specifications—and 
approved by the U. S. 
Bureau of Ships, cate- 
gories A, B, C, D and E. 


zinc chromate prime. Sizes 
for lamps of 50 to 500 
watts. Furnished for pen- 
dant installation or with 


Immediate delivery 
from stock on most 
items, others prompt i 


delivery from current 


fixture supported from wall or pole, 90°. Heavy wire guards 
production. 


fas for 660 to 200 watt lamps. are optional on all models. 
Distributed only through Legitimate Electrical Wholesalers 


THE SPERO ELECTRIC CORPORATION 
18222 LANKEN AVE. %& CLEVELAND,OHI0 
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Wheu YouSuy a 
BENDER 





EASY TO GET TO THE JOB 
Lightweight and portable, one 
man can easily carry or roll any 
Blackhawk Pipe Bender right 
to the job. Saves time and man- 
power. Bend rigid conduit and 
pipe up to 4”, 


WORK AT ALL ANGLES 
Compact hydraulic Porto-Power 
ram of Blackhawk Pipe Bender 
works in all directions. Unique 
design. Avoids kinking. Power 
eliminates need for heating. 





WORK OVERHEAD 
All-directional operation. and 
light weight permits work on 
existing pipe runs. 


SIGHT FROM ANY ANGLE 
Remote control permits opera- 
tor to stand in any position 
:) necessary to give him full view 
of job. Blackhawk Benders save 
need for elbows and couplings 
and otherwise necessary cutting 
and threading. 


DETACHABLE POWER 
UNIT for Extra Utility 
This unit (the heart of the 
bender) with special available 
Porto-Power attachments, can 


be adapted for pulling drive 
pulleys, lifting heavy equip- 
ment into place and doing scores 
of other trouble jobs. 


The Famous Porto-Power Unit 
& 








BLACKHAWK MFG. COMPANY 
Dept. P2034, Milwaukee, Wis. 


{ 

1 Send full information on your pipe benders. 
1 Name 
Company 
4 

{ 








Address 
City 





State 





BLACKHAWK 


Porto-Power 


PIPE BENDERS 
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Representatives to the Minnesota Electri- 
cal Council Board of Directors are O. H. 
Batzli, F. M. Tripp and A. L. Glatty. 

St. Paul Association—The members de- 
cided the present officialdom should carry 
on for another year and re-elected Don 
F. Kehne president; Wilbur Hoffman, 
vice-president ; and A. E. Hansen, secre- 
tary-treasurer. Directors are Mike Paul, 
Rudy Gombold and Joseph Fischler. W. 
F. Lindberg, Paul Schoor, Sr., and D. 
F. Kehne represent the association on the 
Board of Directors of the Minnesota 
Electrical Council. 


L-161 AND L-277 
AMENDED 


Distributors’ purchase orders for elec- 
trical wiring devices and electric fuses 
that bear preference ratings assigned on 
WPB Form-547 (formerly PD-1X) must 
be filled after February 12, by manufac- 
turers as though they were rated AA-2X, 
the War Production Board has an- 
nounced. 

Such purchase orders, regardless of 
their actual ratings, are to be treated in 
in manufacturers’ delivery schedules as 
though they had been assigned AA-2X 
ratings when originally placed. However, 
they may not be scheduled for delivery 
ahead of other purchase orders with 
AA-2X or better ratings placed before 
December 30, 1943. 

This action is taken by Direction 1 to 
L-161 (electric fuses) and to L-277 (elec- 
trical wiring devices). 

A change was recently made in the 
level of ratings granted to distributors of 








BLACKBOARD SESSION by C. C. 
Taylor, electrical divisional superinten- 
dent, Allison Division, General Motors 
Corporation, Indianapolis, and one of 
the experts at the electrical maintenance 
panel of the recent Indianapolis War 
Production Clinic, gives the audience a 
clear solution to one of the many prob- 
lems presented. 











SWIVEL U-BOLT CONNECTORS 


No Removable Parts 


CLAMP and LOCK your CONNECTIONS 
This U-Bolt Connector is designed to do just that, 


Cat. Nos. 22 to 40. 
Primarily tap con- 
nectors, but also 
successful as splice 
connectors by using 
two connectors 
where the strain is 
very heavy. Sizes 
up to 2,000,000CM. 


SWIVEL CLAMP CONNECTORS 


No Removable Parts 








Closed 


Cat. Nos. C6 to Cl0—Screw is withdrawn to 
certain point where bottom portion of connector 
will swivel around so that top portion may be 
hooked over main wire; swung back into posi- 
tion they are ready for clamping. Maximum 
wire sizes: C6 two No. 4—C8 two No. 1—Cl0 
two No. 2/0. 


Write for BULLETIN 10-A and 19-A 





Open 


KRUEGER & HUDEPOHL 


232-8 VINE ST. »* CINCINNATI 2, OHIO 






















AFETY RULES call for that EXTRA 
precaution and additional RE- 
CHECK which SAFE-T-GLOW pro- 





vides. Detects accidental tie-ins, Ber 
crossovers, leakages and induced 

voltages . . . prevents serious injury — 
and loss of life. SAFE-T-GLOW con- pov 
sists of a sensitive Neon tube, ampli- extension 


fied by mirror reflector. 


Model A for circuits 2,000 to 35,000 volts. 
Model B for ciravits from 35,008 
to 220,000 volts. 










Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which 

tells instantly where trouble lies in 

circuits, fuses, cut-outs, motors, et. 

Indicates hot or yuan wires. 

Tells AC from DC. 

TIME. Has PATENTED safety feo 

tures. Vest ae size with 

2 Lifetime guarantee. 

-s (Priority A-7) Purchase = 

©) regular electrical 
Corp 

N 


LS. BRACH M‘o. 


$5.63 Dickerson St. Newor 
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_.. BEHIND THESE WALLS 
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There is a complete 
THINGS ARE humming line of RACO + 
ALL-STEEL products 


sential War Materials? Of Course! 
Raco « All-Steel is backing the attack! In this up-to-date 
fctory, skilled and experienced workmen are working long 





TORS 









ind hard hours on essential war materials. 





boxes, Fittings? These Are Essential 

War Materials, Too! 

This is an industrial war. Raco boxes and fittings play an 

important part in the construction and operation of war equip- 
ment. And industry that turns out these mighty weapons of 





















RM-O 
SWITCH BOX 





destruction depends on electricity, too—on electrical parts to r 
; al —- ae Especially designed for use 
light the work, distribute power and maintain communication P y gue f 

in residential work with 


lines. Raco * All-Steel’s first job is to back up the war effort 
inevery way possible. modern wall materials of 










any thickness. 


What's New? This Subject Is Not 
being Neglected! 


Wat business, of course, takes precedent at Raco « All-Steel 
bit we are not forgetting about “tomorrow.” Postwar plans 
te already in the making. Engineers are keeping in step 


isi fst ee “ites 


vith all developments in construction materials, wiring mate- 
tials and witing trends. In the postwar electrical world, you 
vill be able to meet the huge demands—by standardizing on 
tie complete line of products identified by the nationally ac- 
pted Raco Flag and A-S-E Emblem. 


CO-1/2-0 
SQUARE OUTLET BOX 


Preferred for industrial and ° 
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Distributed by 


= 
= 


other heavy construction 
ALL-STEEL EQUIP COMPANY, INC. oa 


603 Griffith Avenue, Aurora, Illinois 


RACO - ALL-STEEL - PRODUCTS 


SWITCH BOXES e OUTLET BOXES e CONDUIT FITTINGS 
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FUSES TOO HOT? 


Maybe it's from poor contact between fuse and clips 


STOP IT 
USE WADSWORTH Safety Switches with 


FUZE-T ALONS 


FUZE-TALONS: The 
Wadsworth new devel- 
opment illustrated are 
designed on the “High 
Pressure Line Contact” . 
principle. They Hold 
Tight and conquer vi- 
bration. 

Standard on Wads- 
worth Type “A” and 
Type ''C"’ Safety 
Switches 60 amperes 
and up. 

Sold through Leading 
Electrical Wholesalers. 


he WADSW TRICMFGE INC. 


ntucky. 






























Investigate Burke's line of In- 
duction Motors for application 
from 1 to 1500 H.P. All welded 
frames, no rivets or bolts—air 
gap held to very close limits— 
all coils are form wound and 
treated with plastic, age-resist- 
ing composition, vacuum im- 
pregnated. Individual coils 


easily replaced — a modern 


Burke Motors available in all sturdy design. 
forms and types. Multi-speed 
— drip and splash proof — 
enclosed fan cooled—vertical- 
flange—round frame—elevator 
—crane and hoist, etc. for con- 
tinuous and short time duty. 


@ BURKE... //, ELECTRIC CO. 
@ERIE ° A. < ee F 


AC &DC GENERATORS EX 3 TRS 
ane ec MOTORS Be . TERMINAL BLOCKS 













WRITE FOR 
BULLETIN 101-A 








MOTOR GENERATOR $234 





fuses and wiring devices cover 
orders. These directions ae da 
to re-rate purchase orders that had been 
assigned ratings before this change, With. 
out such automatic re-rating, a great del 
of paperwork would have been required 
in reprocessing the old purchase orders 
individually. 


PRIORITIES REGULATIONS 
NO. 11 AND 11A REVOKED 


Inasmuch as the Production Require. 
ments Plan, which distributed materials 
to war and essential civilian production on 
a plant rather than a program basis, was 
superseded on July 1, 1943, by the Con. 
trolled Materials Plan which does make 
materials available on a program basis, 
WPB Priorities Regulations No, 11 and 
11A, which implemented PRP hay 
become invalid. 

These two Regulations have now been 
revoked, the WPB has announced finally 
liquidating PRP, except for possible con- 
tinuing liability under it. The revocation 
orders do not terminate such liability, 


INTERPRETATION NO. 10 
ISSUED TO CMP REGULATION NO. 1 


Rules governing changes in authorized 
controlled material orders have been clari- 
fied through the issuance of Interpreta- 
tion No. 10 to CMP Regulation No. ! 
by the War Production Board. 

The interpretation chiefly concerns de- 
termination of when a change in an 
authorized controlled material order con- 
stitutes placement of a new order and 





BROTHERS in electrical mainsen 
fields—C. J. Weeissler (left) i - | 
electrician at the McQuay-Norts | 
nance Plant, St. Louis ana J. Awe? ‘ 
follows the same footsteps as electri 
foreman at the National Foundry 


also at St. Louis, Mo. 
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HEAT LAMPS and their various farm 
applications were demonstrated by L. C. 
Porter, General Electric Co., at the re-' 
cont Chicago conference of the American 
Society of Agricultural Engineers. 





when it does not. It is important for 
producers to know when a change con- 
stitutes a new order so that they may be 
ina position to adjust their production 
schedules of controlled materials accord- 
ingly. 

Generally, any change in*a customer’s 
order constitutes a cancellation of the 
atlier order and placement of a new order 
m the date of the change, if (but only if) 
the change necessitates alteration of the 
producer’s production schedule to a point 
which would interfere with production. 
lh illustration of this general rule, the 
Interpretation points out seven specific 
cases, as follows: 

(1) The mere substitution of one al- 
tment number for another which does 
Mot require alteration of the producer’s 
schedule is not considered to constitute 
the placing of a new order. The customer 
mist, of course, have an allotment identi- 
ind by the substituted allotment number 
support the change. 

(2) A change in shipping destination 
toes. not constitute the placing of a new 


(3) An increase in the total amount 
“ei constitutes the placing of a new 
Hf to the extent of the increase. 
") An advancement or deferment of 
» when made by the customer, 
. tute entry of a new order. 
») A reduction in the total amount 
ut will presumably not require a 
se, 1% the producer’s schedule and 
4. voustitute a new order. Of course, 
Me quantity is reduced below a mini- 
mill quantity, the producer may re- 
gpl ae remove it from his 
sy. 29 Provided in paragraph (t 
‘A ) of CMP Regulation No. gd 
~ tipas mate between cus- 
so doing. 
9 When the customer directs the pro- 
a a hold or suspend production on 
Wong saan specifying a new deliv- 
&. » the order will not be considered 
. © Producer’s books for the purpose 
‘mining his obligation to accept 
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TIME OUT 
Jor lower lag 


Insure Production with 
DELTABESTON 


Have you checked the hot spots in your wiring system where high tem- 
peratures ruin ordinary electrical cables? Unexpected failures of power 
and lighting circuits can make your plant lose production, profits and 
precious time. Why trust your war jobs with cables that might fail. Rewire 
your next job with Deltabeston Asbestos-insulated Wire or Cable. Then 
dispel all fear of unexpected power failures and production “time-outs.” 


Deltabeston is constructed to fortify electrical circuits with extra pro- 
tection in installations where excessive heat, humidity and corrosive vapors 
prevail. It protects well where electrical trouble usually breaks out. 


Here are only a few of the many Deltabeston Wires and Cables with 
the heat-resistant insulations: 


DELTABESTON POWER CABLES Types AVA or AVL for general wiring in 
power plants, steel mills, boiler rooms and in other torrid zones where 
constant high temperatures are a problem. 


DELTABESTON SWITCHBOARD AND HINGE CABLE Types AVB or SNA for wir- 
ing swinging panel connections, general switchboard and all other types 
of control apparatus. 


DELTABESTON BOILER ROOM WIRE Type AVA for wiring in central stations, 
steel mills, boiler rooms and other installations where resistance to high 
ambient temperature is required. 


For additional information write to Section Y343-8, B ] Y WAR 
Appliance & Merchandise Department, General Electric 
Co., Bridgeport, Conn. Deltabeston Wires and Cables are BONDS 
distributed nationally by Graybar Electric Co., G-E Supply 
Corp. and other G-E Merchandise Distributors. x 


GENERAL & ELECTRIC 





Electrical Specialties 
of Every Type 


Tucludinug MARINE WORK 


PELE SSS SS ES 
bd ao 





WORK TEST PANEL—built 
to customers’ specifications 
and Navy standards. 





RADIO MOTOR-GENERATOR 
and SELECTOR CONTROL 


PANEL—built to customers’ specifica- 


tions for any number of circuits. 


i... types of electrical specialties, 
boxes, cabinets, control panels, 
duct-work, etc., manufactured by 
an organization accustomed to 
meeting exacting Army, Navy and 
Commercial specifications. Full en- 
gineering personnel and equipment 
for manufacture of special electri- 
cal items to customers’ needs’ in 
addition to all standard articles. 
Let us quote you on your require- 
ments. Write for illustrated catalog. 


Jacksonville Metal 


Manufacturing Company 
247 Riverside Avenue 


Jacksonville, Florida 




























: SMOOTHNESS 
OF BENDS: 


No wrinkles—no kinks— 
no breaking of pipe due 
to scientific development 
of bending formers. No 
job too complicated. 


Meets U. S. Navy, Army & Maritime Comm. 5; ions 
Write today for circular giving complete description 
New Jobbers and Representatives Considered 


TAL'S PRESTAL BENDER, INC. 


Dept. E-3 





eS 


e TAL’S Prestal 


HYDRAULIC PORTABLE 


PIPE BENDER 


fer steel pipe and conduit 
from %" to 4/2" 


e NO HEATING 
e NO FILLING 
e NO KINKS 

e NO WRINKLES 


Make your offsets and bends up to 
90° (and more) in one single, simple op- 
eration in a few minutes. 

The pipe is NOT MOVED during the 
bending thus avoiding kinks and 
wrinkles. All bends—one or 1000 all 
identical and perfectly uniform even if 
made by “green hands.” 

Quick changeover to various sizes. 
Few seconds to mount and dismount. 
FASTEST PORTABLE BENDER! 








Milwaukee, Wisconsin 














other orders. When the cus 
structs the producer to reinette ae 
pended order, it shall be considered a new 
order as of the date of such i 

(7) Where minor variations in 
shape, gauge, etc., are requested by the 
customer and can be arranged 
produced without interfering with his pro. 
duction, such changes do not Constitute 
a new order. 

Where changes constitute placement of 
new orders, the acceptance or rejection of 
the new order and its place in the 
ducer’s schedule shall be governed by cop. 
ditions existing at the time the 
are received by the producer, 

These rules, which are set out in Ip 
terpretation No. 10 to CMP 
No. 1, as amended January 10, 1944 gy 
persede Interpretation No. 12 of CMp 
Regulation No. 1 and CMPL letter 414 
which are revoked. 


ELECTRIC SIGN 
MANUFACTURERS ORGANIZE 


Following three months of preliminary 
work, the National Electric Sign Associ. 
ation was formally organized on January 
11, 1944. At a meeting in Chicago 
Palmer House, a group of 39 charter 
members including electric sign mam- 
facturers and their suppliers adopted a 
constitution and elected officers and di- 
rectors. Headquarters have been estab- 
lished at 224 South Michigan Ave, Chi- 
cago. 

A well rounded program, developed to 
cope with present and postwar problems, 
includes the following activities: 

1. To protect, defend and advance both 
national and local commercial and legal 
rights and privileges of the Electric 
Sign Industry and to cooperate with leg- 
islative committees, governmental aget- 








































; se ib 
TWELVE YEARS in naval service 
the record of Chief Electricians Mad 
Orlay R. Larrabee, U. 5. Coast po 
St. Louis, Mo. His present daties ie 
him in charge of all Coast, Guar fay 
trical construction and maintenant 
the St. Louis District and Coast 
men seeking electricians resins 4 
get his approval as 4 member 

Board of Examiners. 
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FARM WIRING requires materials that 
will withstand the moisture and acid 
conditions in farm buildings, C. P. Wag- 
ner, district engineer, Northern States 
Power Co., tald delegates to a recent 
conference of the American Society of 
Agricultural Engineers in Chicago. 








cies and departments in regard to mat- 
ters affecting the industry. 
2.To inaugurate progressive self-edu- 
cational programs and policies designed 
to develop new opportunities for the 
sale, manufacture and maintenance of 
dectric signs and to extend such pro- 
grams for the mutual benefit of the cus- 
the industry and the public at 
ge, 
3.To work toward a more efficient 
and practical standardization of mate- 
rials and production methods to increase 
qality and efficiency of electric signs 
made and maintained by the members. 
4 To conduct continuous research in 
tew materials and production methods, 
5. To establish and maintain a high 
standard of employer-employee relations. 
§.To achieve uniformly efficient and 
tquitable maintenance and manufactur- 
mg services, 
1, To establish cordial and cooperative 
tlationships with other related organi- 
tations, 
8 To record, for reference, all avail- 
able local sign ordinances and to work 
wogtessively toward improvement and 
tion of such ordinances. 
To accept the responsibilities of 
‘ound and ethical business practices im- 
: in the aims of the Association and 
, apply these practices in the conduct 
of each individual member. 
poring officers were elected 
fst year: president, John Aull, 
patson-Nunn Electric Co., Evansville, 
) vice-president, Harry Parker, 
Me Sign Works, Chicago; secre- 
treasurer, George C. Kirn, Jr., G. 
Kim Adv. Sign Co., St. Louis, Mo. 
ine See R. Ely was elected as Execu- 
tetary to direct the activities of 
ih the lation. Mr. Ely spent 17 years 
e Electric Association in Chicago 
e secretary-treasurer of the Chi- 
ai ge preg Maintenance Engineers 
lake of the West Suburban Electric 
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GREENLEE 
BENDER 


“simple to operate , 
ee. easiest to 
shift from 
job to job” 











TIME-SAVING TOOLS 


FOR ELECTRICAL WORK That’s what A. W. Rose of Oscar M. George 


Company, Chicago, reports about their Greenlee 
Hydraulic Bender, shown above, which they’ve 
been using the past six years. And simple one- 
man operation plus easy portability is mighty 
important when manpower is short. 





BENDERS. Complete line of 
powerful hydraulic and hand 
benders for every bending job: 
pipe up to 414"; rigid and 
thin-wall conduit; steel, brass 
and copper tubing; bus-bars. 


CABLE PULLERS. Makes the 
tough job of cable pulling 
easy. Pulls.cable into exposed 
or concealed conduit in half 
the time required with cum- 
bersome equipment. Easily 
carried, operated by one man. 


JOIST BORERS. The conveni- 
ent, work-saving way to bore 
holes in joists for knob-and- 
tube wiring and for conduit. 
Ball bearing operation. Eas- 
ily assembled. 


KNOCKOUT TOOLS. Greenlee 
Knockout Punches and 
Knockout Cutters save hours 
of work in cutting smooth ac- 
curate holes. Enlarge holes 
without drilling, reaming or 
filing. 


RADIO CHASSIS PUNCHES. 
A special Greenlee tool for 
cutting holes in radio chassis 
for sockets, plugs and other 
receptacles. Cuts or enlarges 
holes in a jiffy. A big time 
saver for the radio worker. 


About saving time and cutting costs Mr. Rose 
says their Greenlee “saves 75% on man-hours and 
cuts material spoilage 10%.” 


It’s easy to see how a Greenlee Bender pays 
for itself the first few times used! 


You get smooth, perfect bends quicker, with- 
out kinks and without scratching the conduit 
finish. Many elbows and fittings are eliminated. 


Whatever your bending job... pipe up to 
4%", rigid and thin-wall conduit, tubing or bus 
bars... there’s a Greenlee Bender to do it better 
and faster. Get the facts now. Write for 
Catalog 33E, on Greenlee Benders and 
other special tools for electrical work. 
Greenlee Tool Co., 1743 Columbia 
Avenue, Rockford, Illinois. 


REGISTERED TOOLS 


GREENLEE 


FOR THE CRAFTSMAN 





PIPE PUSHERS. One man eas- 
ily pushes pipe through ground 
by powerful hydraulic action. 
Eliminates extensive trench- 
ing, tearing up lawns and 
pavement in installing pipe. 
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THIS SAFER PROTECTION FOR 
POWER CIRCUITS KEEPS YOUR 
PRODUCTION UP TO SCHEDULE 


Now you can get rid of power-failure 
worries for good and make sure of 
keeping every machine and operation 
in your plant running on schedule by 
specifying Kinney “Nofuze” Circuit 
Breaker Panels for your power distri- 
bution system. 


These panels give greater freedom from 
work stoppages because their patented 
“Nofuze” circuit breakers are not af- 
fected by momentary overloads that 
constantly occur when machines are 
operated at peak capacity in 24-hour-a- 
day war production. In fact, the in- 
verse-time characteristic of the breakers 
in Kinney “Nofuze” Power Panels actu- 
ally resist tripping on harmless over- 
loads, yet trip faster and more positively 
on dead shorts or overloads which are 
dangerously prolonged. 


Here is unfailing double protection for 
your plant’s vital power distribution 
system. You are protected first against 
annoying production delays resulting 
from minor overloads, and you are pro- 
tected secondly against costly shutdowns 
resulting from major damage to your 
system from shorts or serious overloads. 
Act now to assure your 
plant of this double pro- 
tection with Kinney 
“Nofuze” Powel Panels, 
available in both Narrow 
Distribution and Convert- 
ible Distribution types. 


The Kinney line also in- 
cludes “Nofuze”, “Uni- 
Breaker” and “Quicklag” 
circuit breaker lighting 
panels; Switch-and-Fuse 


Panels and Switchboards. INTERIOR VIEW OF “‘NOFUZE’’ BREAKER 


PANELBOARDS 











KINNEY ELECTRICAL MFG. COMPANY «+ 2900 CARROLL AVENUE 
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Kinney “‘Nofuze”’ Power Panels 
Give You These Superiorities 


@ Thermal-element breakers have in- 
verse-time characteristic 


@ Breakers feature 
deionizing principle 
are quench 


@ Full time delay on 
harmless overloads 


®@ Quick tripping on 
dead shorts 


@ Listed by Under- 
writers’ Laboratories 


SWITCHBOARDS 


¢ CHICAGO 12, ILLINOIS 








NEW COPPER 
ORDER ISSUED 


To streamline the regulations govern. 
ing copper raw materials, a new order 
has been issued by the War Productigy 
Board. The new copper order, M-9, super. 
sedes two orders that were revoked, 
M-9-a, Copper Base and Copper Base 
Alloys and M-9-b, Copper Scrap and 
Copper Base Alloy Scrap, 

In addition, WPB issued Direction | 
to the new copper order for the Purpose 
of maintaining a steady flow of needs| 
grades of copper scrap and preventing 
the accumulation of needed copper scrap 
in the hands of scrap dealers, 

The inventory restriction of the ney 
order has been changed to provide that 
no person (other than a scrap dealer or 
one who is in the business of producing 
copper raw materials or copper con 
trolled materials) shall keep on hand 
more than 3 days’ accumulation of scrap 
unless such accumulation aggregates less 
than five tons. 


CMP REGULATION 
NO. 4 MODIFIED 


Rules governing sale of copper, steel 
and aluminum in controlled materials 
forms and shapes by warehouses and dis 
tributors have been changed to ease ap- 
plicable restrictions on such transactions, 
WPB has announced. 

Revised provisions of CMP Regulation 
No. 4, relative to warehouse sales of 
copper wire mill products permit pur 
chasers to place orders with warehouses 
for not more than 3,000 pounds of such 
products for delivery from stock of ally 
one item to one destination during aly 
one calendar month. 

However, this limitation does not apply 
to resale of copper wire mill or brass mill 
products which have been obtained by 
warehouses through authorization from 
the Copper Recovery Inventory Branch ot 
from a WPB Regional Office. Neither 
does the limitation apply to condenser 
tubes, in the case of brass mill products 

The change will permit warehouses to 
sell copper wire mill or brass mill pro- 
ducts which were idle, or excess — 
the products, to fill authorized control 
material orders without quantity limit 
tion. ; 
The amended regulation permits : 
warehouse to reject orders for imm 
delivery of copper wire mill or brass 
products which it does not have in i 
or knows to be in transit to its stock. | 
addition, they may reject. orders 
for future delivery. However, if ’ 
elect to accept such orders, they must 10 
set aside or hold materials to 1] them. 

General provisions of the regulation 
are amended to require that any @ 
ized controlled materials = oooh 
copper wire mill or brass mi 
a ulaiiielae shall be considered “4 
quire immediate delivery unless the A 
chase order specifically states otherw 
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reuty 1s the Soul of Wit 


WHEN 


IT COMES TO 


Conserving Paper 


URE IT’S EASIER to let your dictation roll along. 
Sure it's easier to write long copy. Sure it’s easier 
to do all the good, pleasant things of normal peace- 
time business when paper is like water, something you 


om pretty well use as you will. 


but now, when the increasing paper needs of the armed 
setvices daily decrease the national supply of: paper— 
when paper is a true war essential—that’s a different 


story. 


All of us in business must watch every piece of paper 
or paper board we use. We must judge its use in terms 
of absolute necessity. We must not use a single piece, 
asingle inch, of paper which thriftier writing or print- 
ing or packaging can possibly save. 


For multiplied on a national scale, that particular piece 
orinch of paper or paper board becomes the tonnage 
needed by our service forces to ship precious food and 
ammunition and weapons and medical supplies and 
blood plasma to our troops overseas. 





[there's no Paper Conservation Committee in your 


"ganization or in your community, why not get one 
going today? 


- papa Prepared under the auspices of the War Advertising. 
Co-operation with the Office of War Information and the War 





USE LESS PAPER BECAUSE 


It takes 25 tons of blueprint paper to make a 
battleship. 
700,000 different kind of items are shipped to the 
Army—and they’re paper-wrapped or boxed. 


"K" ration containers, shipped from the Eastern 
Seaboard alone, take 662 pounds of paper a 
month. 


Each Signal Corps radio set takes 7 pounds of 
kraft paper, 3 pounds of book paper. 


Each propelling charge for 155-millimeter shell 
takes 3/5 pound”of paper. 





USE LESS PAPER THESE WAYS 


Review all printed forms periodically for essen- 

tiality; consolidation; elimination of waste space; 

standardization of sizes, weights, color, grade; 
elimination of color where possible. 


Eliminate slack fills, thus effecting the economies 
of a smaller package. 


Use 8%2x5'%2-inch letterheads for short letters? 
inclose them in small. envelopes. 


Adjust the number of units per case to the maxi- 
mum practical. 


Use and re-use carbon paper consistently. 


Conversely, reduce the number of units to utilize 

lighter carton board when such reduction will 

result in less tonnage over-all. Be sure that the 

openings are on the smallest dimension of the 

shipping container, so that the flaps will have the 
smallest area possible. 


“LET'S ALL USE LESS PAPER 
RPO eer eS)’ 


Space for this advertisement contributed by ELECTRICAL CONTRACTING 
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ELECTRICITY 


For Any Job—Anywhere 











For a dependable source of electricity on projects remote from com- 
mercial power, Onan Electric Plants are proven leaders in the field. 
More than half of the Armed Forces’ total requirements for Power 
Plants are built by Onan. 





Gasoline driven . . . single-unit, compact design... 
Sturdy construction . . . Sound engineering .. . 
Suitable for mobile, stationary or emergency service. 







Over 65 models, ranging in sizes from 
350 to 35,000 watts. 50 to 800 cycles, 
110 to 660 volts, A.C.—6 to 4000 volts, 
D.C.—Also dual A.C.-D.C. output types. 


Descriptive literature 
sent promptly on request. 


D. W. ONAN & SONS 


2087 Royalston Ave. 
Minneapolis, Minn. 



















Awarded to each 
of ONAN's four 
manufacturing 
plants. 
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for THIS RELAY... . 


The WARD LEONARD Midget Metal throw relay has the silver-to-silver con- 
Base Relay measures only 1%4" inheight. tacts characteristic common to all Ward 
Its sturdy design permits continuous serv- Leonard Relays. Data bulletins are 
ice on standard AC and DC voltages up available describing various Ward Leon- 
to 110-115V. This double pole, double ard Relays. The line is complete. 

Send for bulletins of interest to you. 


RELAYS + RESISTORS - RHEOSTATS 


devices since 1892. 
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Electric control (W 
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WARD LEONARD ELECTRIC CO., 28 South St., Mt. Vernon, New York 
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LIMITATION ORDER 
L-250 AMENDED 


The War Production Board has an 
nounced it has relieved manufacturers of 
electric motor controllers from the tech. 
nicality of obtaining an AA-5, or higher 
priority before starting production m 















































these units or parts therefor, _ o 
The action was taken in an amendment p 
to Limitation Order L-250 and is de. Aca 
4 


signed to permit manufacturers to make 
economical runs of components for the irials 
controllers. Technically, as the orde 
stood before this amendment, manufg. 
turers had to obtain an AA-5, or higher 
rating before manufacturing components, 

The requirement of obtaining an AA.S 
or higher, priority before acceptance « 
delivery of completed electric motor con- 
trollers remains in force. 
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AMENDMENT TO CMP 
REGULATION NO. 1 


Rules governing the use of controlled 
materials after they are received bya 
manufacturer have been clarified in an 
amendment to CMP Regulation No, |, 
which deals with basic CMP allotment 
procedure, it has been announced by the 
War Production Board’s Controlled Mx 
terials Plan Division. 

The amended Regulation permits a 
manufacturer to use surplus material to 
fill another authorized production sched- 
ule than the one for which the material 
was originally acquired, if he changes 
the original allotment account. 

Formerly, a manufacturer could only 
use such material to fill another authorized 
production schedule if the other schedule 
was identified by the same claimant 
agency letter symbol. 

The amended Regulation states that a 
consumer of controlled materials ma 
keep such materials and Class A produ i 
received in a common inventory. In with 
drawing from this inventory, he does not 
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have to charge these products or ma ials leon) 
against his allotment account. : ), 
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A. C. MUIR, electrical engineet of € 
Berwind-W hité~Coal Mining ‘i hd 
presented a paper on Lightning Hs fig The ex 
tion of Industrial Equipment ee it ttained 
January Technical meeting of ba Orde 





New York City. 
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Manufacturers operating under several 
production schedules do not have to main- 
in separate records for each schedule, 
¢ their usual records indicate that the 
ction on each schedule is substantial- 
in proportion to the amount of the 
lotments received for each schedule, and 
that thei? aggregate production of. any 
product does not exceed the aggregate of 
the production schedules authorized. 
Consumers of controlled materials must 
darge their allotment accounts with ma- 
rials acquired under Priorities Regula- 
tion No. 13, unless that Regulation in- 
dates that such a charge is unnecessary. 
In certain instances, WPB_ Regional 
Ofices are permitted to allow the allot- 
nponents § ment purchase of controlled materials, 
an ASS, B snder provisions of priorities Regulation 
tance or N 
otor con- 


has an. 
turers of 
the tech. 
t higher, 


Ction on 


nendment 
d is de. 
to make 
for the 
he order 
manufac. 
ir higher, 


0, 13. 

The modified CMP Regulation No. 1 
requires that consumers check on their 
illotments the first of each month, and 
if they find that they have been allotted 
more controlled materials than they need, 
returns of the excess must be made by 
the tenth of the same month. 

At the end of each calendar quarter, a 
ed by ap comsumer of controlled materials must de- 
sd in anf mine whether he has used his entire al- 
n No. | lotment by placing authorized controlled 
allotment material orders or making allotments to 
d by the secondary consumers, and, if he has any 
Hed Mal °%8SS; regardless of how small it is, he 
must return it by the tenth day after the 
eel close of the quarter. 
inlet Minor changes are made in the symbols 
mae >| designating Claimant Agencies. 

- material 2 addition, the list designating con- 
- changes trolled materials has been spelled out in 

greater detail, indicating more specifically 
what materials are in the different cate- 
gories, 
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RESTRICTIONS ON USE OF 
P12 GAS CONTINUED 


Restrictions on the use of F-12 gas 
(freon), a hydrocarbon used in refrig- 
tation and air-conditioning systems, will 
now be continued until August 31, 1944, 
wording to the War Production Board. 

Originally the restrictions on the use 
this gas were scheduled to be lifted 
to March 31, 1944. However, delays in 
construction and operation of the new 

of Kinnetic Chemicals Inc., the only 
Moducer, at Deep Water, N. J., and an 
Giimated shortage in the supply of anhy- 

hydrofluoric acid, which is used in 
Production of freon, make the ex- 
“a of restrictions necessary, WPB 









Exemptions to these restrictions in- 
Me small systems using less than 10 
sums of freon and utilized to store 
ni blood plasma and drugs, and 
cold storage systems where a 
to other refrigerants, mainly 
chloride, is not possible because 
Particular construction of the sys- 
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14 Protet- The : 
sat th © extension of these restrictions is 
AEE #@ "ined in an amendment to Conserva- 


ton Order M-28. 


Electrical C ontracting, March 1944 




















































$P18311 Beveled Switch Box with adjustable 
mounting brackets for end mounting A or 


SP18318 Utility eee 


Switch Box 


$P18313 Round 3 !/2 
in. Outlet Box, also 


similar SP18314 BOXES 
Round 4-in. Outlet 
c AND COVERS 


FOR DURABLE, 
ECONOMICAL WIRING 


S$P18328 Blank 
Switch ‘Box Cover 








G-E high quality ‘porcelain boxes 
and covers are ideal for use in wir- 
ing farm buildings, war housing, 
etc. They can be used to advantage 
in some industrial wiring installa- 
tions too. They help provide dur- 
able, safe and economical wiring 









SP18378 Tumbler 
Switch Box Cover 







systems. 

These boxes and covers are made 
from high grade porcelain by 
craftsmen with long experience. 
They are easy to install. The boxes 
are designed to receive standard 
wiring devices. The covers will fit 
accurately. 

For further information see the 
nearest G-E Merchandise Distrib- 
utor or write to Section C341, 
~ Appliance and Merchandise 

— : Department, General Electric 
SP18323 Round 3 !/2 Company, Bridgeport, Conn. 


in. Blank Cover, also 
x BUY WAR BONDS x 


similar SP18324 
Round 4-in. Blank 
Cover 


GENERAL ELECTRIC 











SP18333 Round 3 !/2 
in. Pendent Cover, 
also similar $P18334 
Round 4-in. Pendent 
Cover 






































110-Volts A. C. from Direct Current 
On the Fighting Front On the Home ad 
with KATOLIGHT ROTARY Kk 

slandard 110-olt 60-cycle le Ke vai ter saa 


electric signs, A.C. Sena ea 


HULLHORST 
UNDERCUTTER 


Ho 
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VERNON WEAKLEY, maintenance 
electrician at the Newark, Ohio plant 
of Owens-Corning Fiberglas Corporation, 
has received as his third award the larg- 
est amount ever paid by the company 
for an employee's suggestion. Weakley 

has been awarded $500 for devising a Sone Sieee a8 aoe Pgmppen 
simplified measuring limit switch to Can be furnished ° 









PORTABLE NO. 62 


@ Here is a light weight—com- 
pact—handy—portable mica _ un- 
dercutter ideally suited for indus- 
trial maintenance men and motor 


























KATO ROTARY KONVERTER, 225 Watts 















repair shop crews. control an automatic chopper that cuts equipment for sensitive radio work. nd a h 
— WEIGHT—weighs only 4 an endless blanket of Fiberglas wool into inew wi 


Pioneers in the Building of 
Smal} Rotary Converters 


At present Kato’s entire production must BEL 
be directed to furnishing converters on 
high priority orders. Write us if you need 
this kind of equipment for war orders, §¢ | 
Also manufacturers of A.C. and D.C. gen 

erators ranging from 350 watts threngh 

25 K.W.: power plants; Frequency Chang- E] 
ers; and Motor Generator Sets. 


s. reSCrt hb. 
EE a a ee ae bats of prescribed length 


spaces. ome: 


CAPACITY — undercuts horizontal 
commutators up to 30” dia. ELECTRIC FENCE PRODUCTION 
ACCORDING TO SCHEDULE 


MOTOR -Light, powerful, ball bear- 
The Electric Fence Controller Indus- 





ing equipped. 

SMALL CUTTER—Aliows smooth 
operation, gets closer to riser—lower 
cutter cost. 











































BLOWER—aAmple for blowing mica try Advisory Committee has reported that 4 Gui 
cae PLIC? ry. best visibility. manufacture of electric fence controller KATO ENGINEERING C0, | 
ene cote tibody! 2 — _— products is proceeding according to a 628 N. Front St., Mankato, Minnesete || With 
to give trouble. schedule. ° us - 
The price of the No. 62 Undercutter These devices, which permit slight elec- 358 pa; 
ply ae ai en none tric impulses to be transmitted through 
case, pan, Sprew eloes ond 20 © Hull- fence wire at determined intervals, aid - a 
wget 4 Ay, WR stockmen to confine cattle to enclosed y deve 
hicheone ~! aidek nome all areas. SEND FOR THIS * the for 
ot. Ay 8 ky _ The use of single-strand, electrified | HELPFUL DATA ON A 
price. fence wire, instead of the traditional whieh 
HULLHORST woven wire fencing or multiple strands GEDNEY * establi 
Mica Undercutter No. 10 of barbed wire, enables cattlemen to con- 0 ein 
Bae Ne gen meng —_- serve considerable quantities of material FITTINGS we of 
up to 64%” in dia. and shafts up to and labor required for fence building. * the ehs 


174%," long. Built specifically for 


manufacturers and large electrical 
service shops. 





HULLHORST 
High Speed Steel 
Commutator Saws 


An adequate supply of all important 
standard sizes in carried in stock. 
Specify Hullhorst for—faster cutting 
— longer life — adaptability to all 
types of Mica Undercutters. In order- 
ing give diameter, hole, thickness 
and purpose for which intended. 





As a result of increased demand for 
electric fence controllers, the industry 
will have in the 12 months ending June 
30, 1944, produced a substantially greater 
quantity of these devices than in any 
previous year. 


REFRIGERATION REPAIR 
MEN NEEDED 


Experienced refrigeration repair men, 
now working on jobs less important to the 
national welfare, have been requested by 
the War Manpower Commission to return 
to their former occupations. The peace- 
time total of approximately 28,000 of these 
repairmen in domestic service has de- 
creased about 70 per cent, or 19,600, dur- 
ing the war, WMC said. 

The shortage of such workers, WMC 
said, presents a serious threat to national 


“' “cennEY ELECTRIC ¢ COMPANY 
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bs U L L by @) R Ss T health. War conditions make proper See — 
refrigeration, always necessary, vitally "Gedney Fittings Fi City 
MICRO TOOL CO. important. Refrigeration equipment, SOLD THROUGH WHOLES At “* 
Division of however, is impossible to replace. Old 





TOLEDO STANDARD COMMUTATOR CO. 
2242 SMEAD AVE. 





machinery must be repaired and kept in GEDNEY ELECTRIC COMPAM 
use if the nation’s food supply and the RKO BUILDING NEW YOR 20, N. (Books sen 


TOLEDO CG, 
people’s health are to be preserved. — = 


OHIO 
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How electricity 
yas harnessed 
lor modern use-- 






me 





trical age and his great personal contribu- 
jons to the field of electricity in inventions 


ad appliances. This biography also em- 
traces important, modern electrical devel- 
ments, telling the story of history-making 
ventions and giving intimate views of 
the men who made them: Edison, Westing- 
house, Steinmetz, Kelvin, Crooks, Marconi, 
mda host of others whom Elihu Thomson 








the life-story of 
ELIHU THOMSON 


Not only the inspiring story of Elihu 
Thomson, pioneer and genius of the elec- 


ind developments of electrical machines 





knew well. 


BELOVED 


Just 
Out! 











SCIENTIST 
ELIHU THOMSON 


4 Guiding Spirit of the Electrical Age 
By DAVID O. WOODBURY 

With a foreword by Owen D. Young 

458 pages, 6 x 9, 20 illustrations, $3.50 





Here, vividly told, are many such absorb- 

ng developments in the electrical field as: 

‘ the founding of General Electric 

‘the harnessing of electricity for lighting, 
trolleys and all the hundreds of appliances 
which today we take for granted 

‘ establishing the first industrial laboratory 


‘ discovering startling new methods for the 
we of the dynamo 


‘ the chance discovery of electric welding 
‘perfecting arc and incandescent lighting 





is 12 j >| ) 
McGRAW-HILL EXAMINATION 
COUPON 


McGraw-Hill Book Co. I 
., Ine., 
: W. 42nd St., New York 18, N. Y. 
; me Woodbury’s BELOVED SCIENTIST for 
10 days’ examination on approval. In 10 days I 


yu send $3.50 plus few cents postage, or return 


id. (Postage paid on cash orders.) 


OE er ray 
TPP eee eee rece seeesesesese® 
Poem ee eae eesersenreeesse® 


CeCe eer eeresccresecceeceece 
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ae ? 
20 Ata enon enroal in U's and Ganaec ote 
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Profit with these 


Sq 6 advantages of 
7@ J-M Transite Ducts 


Light-weight . .'. made of asbestos and 
cement, Johns-Manville Transite Ducts are 
light and easily handled. Thinner walled 
Transite Korduct, for use in concrete enve- 
lopes, is especially light in weight. 


Long lengths . . . these ducts are so strong 
and light that they can be made in longer 
lengths to save you time, with fewer joints, 
fewer spacers. . 


Easily assembled couplings . . . The use of 
tapered sleeve couplings further speeds up 
installation and assures permanently tight 
joints. 


No concrete envelope necessary . . . with 
Transite Conduit. It’s so strong, so rotproof, 
fireproof, and rustproof that—underground 
or above ground, it needs no protective con- 
crete casing, paint, or other preservative 
treatment. 


Long, trouble-free life . .. Made of two min- 
eral products, Transite Ducts get stronger 
with the years. Cannot deteriorate. 






No priorities needed . . . Being non-metallic, 
Transite Ducts are readily available in quan- 
tity for whatever use you may have for them. 


BY] JOHNS-MANVILLE 


TRANSITE DUCTS 


TRANSITE CONDU. 7 Designed for exposed 


work and for use underground without a concrete 
encasement. Saves plenty of installation time. 


TRANSITE KORDUCT For use in concrete. 


Thinner walled, otherwise identical with Transite 
Conduit 




















PORTABLE ELECTRIC — 


RECHARGEABLE © 
HAND _ 
SEARCHLIGHT 


Demon- 
a stration 
i] proves 
a its true 
value. 


Provides 


DAYLIGHT 
VISIBILITY 


FOR NIGHT JOBS 
and 


Tre 
Tg 
J | C i E S$ 


% BIG BEAM is in a class oll by itself 
.., there’ is nothing remotely like it. 
The light beam picks out objects over 
2,500 feet oway—interchangeable lens 
diffuses the same volume of light over a 
wider area for close-up work. Hard wear 
does not impair efficiency and heavy 
duty battery is shockproof. Battery does 
not have to be removed from container 
for recharging, method is simple, clean 
ond safe. Large industrial plants all over 
the country are BIG BEAM users. Our 
NEW Catalog gives complete facts on 
all types of BIG BEAM Portable Electric 
Rechargeable Hand Searchlights and the 
Accessories . . . send for a copy today. 
The time is right to get started on this 
profitable product. | 


Ein Cowie 


U-C LITE MFG. CO. 


11 EAST HUBBARD STREET 
CHICAGO 11, ILLINOIS 






















MANUFACTURERS 
ee 


WESTINGHOUSE CHANGES 


Herbert L. Rawlins has been named 
manager, of the Protective Devices 
Engineering Department, Westinghouse 
Electric and Manufacturing Company, 
replacing L. R. Ludwig, who was recently 
appointed manager of the Motor Division. 

A. W. Hill, design engineer, now 
becomes manager of Power Circuit 
Breaker Engineering, also part of Mr. 
Ludwig’s former responsibility. 

Adolph Frankel has been appointed 
manager of the Electronic Tube Sales 
Department of the Westinghouse 
Lamp Division, with headquarters at 
Bloomfield, N. J. 

A. Carl Bredahl, chief of the mechan- 
ical-electrical-utilities division of the 
Federal Public Housing Authority 
since 1934, has been appointed techni- 
cal director of the Westinghouse Better 
Homes Department. 


G-E APPOINTMENTS 


W. T. Darcy has been appointed 
manager of service shop sales at Gen- 
eral Electric. It is Mr. Darcy’s respon- 
sibility to supervise and coordinate 
the repair and renewal parts business- 
building activities of G-E service shops 
all over the country. He retains his 
duties as manager of renewal parts 
division, industrial divisions, in addi- 
tion to his new position. 

E. E. Williams has been appointed 
sales manager of the Laboratory and 
Measuring Equipment Section of the 
G-E Specialty Division. Mr. William’s 
headquarters will be at Schenectady, 
N. Y. 


TRIANGLE APPOINTMENTS 


W. J. Dwyer, who has acted as assist- 
ant sales manager for the past three 
years, has been appointed sales man- 
ager of the Triangle Conduit & Cable 
Co., Inc., New Brunswick, N. J. 

Fackler Sales Co., 50 Church Street, 
New York, N. Y. has been named 
Triangle representatives in the Metro- 
politan Area of New York. 


Crocker-Wheeler Electric Manufac- 
turing Company, Ampere, N. J. has 
named The California Electric Works, 
Inc., of San Diego, Calif. as distribu- 
tors. They will operate under the 
supervision of |Crocker-Wheeler’s 
newly established Los Angeles district 
office. 


SYLVANIA CHANGES con 


Sylvania Electric Products, Inc an grein 
nounces the appointment of B, K 
Wickstrum as Pacific Coast sales Man. 
ager, for its lighting products, He wij ae 
have two assistants, C. W. Dickinson la 
manager of the Northwest Division spit ¥ 
with headquarters in Seattle and G, W. gem. 
Field, manager of the California Dini bided 
sion, which includes Nevada, Utah ang 
Arizona in addition to California, 

Mr. Wickstrum and Mr, Field will 
occupy offices at 555 South Floweeett ¢ 
Street, Los Angeles and Mr. Dickinson ine of 
will have offices in Seattle. Thus 

George C. Connor has been appointed tput 
manager of the California division of a 
equipment tube sales. He will be l(t" 
cated at 555 South Flower Street, pic" 

of lamy 


cost val 
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Westinghouse Electric Supply Con. 
pany, New York announces that V.C8.. 
Bruce Wetmore has relinquished af st 
tive management of the New England! wi 
(Wetmore-Savage) District, devoting §nitern: 
himself to the overall company interest Operati: 
in its customer relationships, 

E. V. Wetmore, formerly assistantfl, 
district manager, becomes New Eng. 
land district manager in charge of the 


ce 
wh, (I 
watts 


Supply Company business. Million 
delive 
e edd e 





Owens-Corning Fiberglas Corporationg U7" 
has transferred William R. Northlich of 
from the Washington, D. C. office to handli 
the general offices in Toledo, Ohio, af on gr 
assistant to the general sales managet.§ ment) 
He is succeeded in Washington by nergy 
A. E. Kincaid, af. $1.062 


© (equiv 
otal Ce 

Graybar Electric Company, Inc. a-Mpllars 
nounces the appointment of J. E. For Lamen 
taine as manager of the Beaumont, One th 
Texas office. He replaces J. P. O'Neil Sag 
who died recently after 27 years ofgit's gn 
continuous service with the compaty. “bay 


7 











e amp, a | 
. Ours are 
Allen Bradley Company of Milwaukthg $ the 


Wis. has named Rietze & Co., 1017 £ 
Broadway, Louisville, Ky., 3s 
representatives. Rietze will handle the 
southern Indiana and western 
tucky territories. 


bated frc 
110 hr 
dditiona! 
tal mill 
From t 








. ave beer 
Penn-Union Electric — Corporatiag™ “cand 
Erie, Pa. has named Fackler 5a typical 


Yo 
Corp., 50 Church Street, New : 
N. Y. as representatives in the Met ond 
politan area of New York. tandle dep 
ul en ent, ] 
he foot-c 

A curve 
The Standard Transformer Co. 8. 3) w 
Warren, Ohio, announces the aero sah woul 
ment of Joseph M. Burns as . zis 
ern Ohio representative. Mr. 


located at 2033 Atkins Ave., aMply fi 
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» Inc, an 


onomics of Lighting 
aintenance [FROM PAGE 35] 


of BK 


sales man 


Ment costs were estimated at 48 cents 


. He will lamp while group replacement 


Dickinson, 
Division 


and G, W 


ists were estimated at 12 cents per 
mp. To the replacement costs were 


rnia Divi-Midded net lamp costs giving a total 
Utah anfi.amp figure for lamp-and-han- 


mie wy Mame charge. Included in the replace- 
h Floss iment costs Were washing costs at the 


Dickinson ine of replacement only. 


Thus, knowing the average lumens 


appointed Butput per lamp (taking lumens de- 
ivision of eciation into account resulting from 


vill be Io. 


reet, 


wereasing efficiency) and the number 
if lamp-hours operation, a table of 
st values in dollars per million lumen 
hours output was calculated. 


nd v7 Two typical columns from the cost- 

ished act lght tables based on a group of 

- England §!00 white lamps 100-watt, follows this 

devoting pattern : 

y interest HQperating hours ... 3000 4000 
_ PPacent lamps out .. 0 0 

: ow ia kwh, (based on 117.5 

ge of theg Watts per lamp) 352,500 470,000 


rporation 
Northlich 
office to 
Ohio, a 
managet. 


igton by 
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years of 
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: tost curves, (th 


Million lumen hours 
delivered (decreas- 
ed efficiency ac- 
counted for) .... 10,584 13,672 
ost of lamps and 
handling (based 
on group replace- 
STN ssecseces $1517 $1517 
nergy cost @ 
$1.062¢ kwh. 
(equivalent) .... $3744 $4991 
ae $5261 $6508 





Dollars per Million 


Lumen Hours.... $0.497 $0.476 
One thousand lamps operating 3000 
urs gives three million lamp hours. 
1.5 watts per lamp gives a total of 
82500 kwh. At 3528 lumens per 
ap, a total of 10,584 million lumen 
ours are delivered. Note that at 4000 
ours the lumens per lamp have depre- 
fated from 3528 to 3418, a reduction 
110 lumens per lamp in the 1000 
Muitional operating hours giving a 
Mal million lumen hours of 13,672.* 
From this data the curves of Fig. 3 
ave been drawn. Also on Fig. 3, a 
‘“wtcandle curve has been drawn for 


F Ypical factory area. This foot-can- 


bow Note: This rate of lumen de- 
* on is much slower than the foot- 
™ € depreciation found by actual meas- 
: re If the lumens delivered followed 

Cot-candle depreciation pattern, the 
3) at is, curves A and B of 
“A would look quite a bit different. 
. yr take the shape of a V, with 
Men 2 eng to a minimum at be- 
worthy and 4000 hours and rising 
" Pi increased operating hours 


[Continued on page 166] 
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UALITY 
THAT LASTS. 
Quicker installation of Latrobe Floor Boxes and wiring special- 
ties saves valuable man hours in war production plants throughout 


the country—and once installed, they do a job to be proud of. 
Same is true for all industrial, commercial and residential uses. 


- = 


"BULL DOG" “BULL DOG" 

PIPE OR CONDUIT HANGER ARMORED CABLE SUPPORT. 
Most economical and satisfactory for A light, strong, sure clamp for support- 
hanging '/, 34 or |" pipe or conduit ing or hanging armored cable to steel 
to steel beams 3" thick. Adaptable framework. Easily installed. Will not 
also for a wide range of work. deface surface nor shake loose. 





No. 130 No. 252-R FLOOR BOX With No. 403 
LATROBE WATERTIGHT Nos. 206 and 207 NOZZLES INSULATOR SUPPORT 
FLOOR BOX 


Brass flange frames are securely Malleable iron of high 


Shown here with No. 207 fastened to iron adjusting frames tensile strength for fast- 


a Rossin eo aie to prevent floors from chipping ening porcelain or glass 
nit 4 — fac a ts “ when cover plates are removed. insulators to exposed steel 
— a framework. Four sizes. 


justing ring. 







FULLMANR® 


MANUFACTURING CO. NOMICAL 
LATROBE, PA. 


EASILY 
INSTALLED 
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VISIBILITY 
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% BiG BEAM is in a class oll by itself 

. there’ is nothing remotely like it. 
The light beam picks out objects over 
2,500 feet away—interchangeable lens 
diffuses the same volume of light over a 
wider areo for close-up work. Hard wear 
does not impair efficiency and heavy 
duty bottery is shockproof. Battery does 
not have to be removed from container 
for recharging, method is simple, clean 
and sefe. Large industrial plants all over 
the country are BIG BEAM users. Our 
NEW Catalog gives complete facts on 
all types of BIG BEAM Portable Electric 
Rechargeable Hand Searchlights and the 
Accessories . . . send for a copy today. 
The time is right to get started on this 
profitable product. 


Ey by ne 
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MANUFACTURERS 
eee 


WESTINGHOUSE CHANGES 


Herbert L. Rawlins has been named 
manager, of the Protective Devices 
Engineering Department, Westinghouse 
Electric and Manufacturing Company, 
replacing L. R. Ludwig, who was recently 
appointed manager of the Motor Division. 

A. W. Hill, design engineer, now 
becomes manager of Power Circuit 
Breaker Engineering, also part of Mr. 
Ludwig’s former responsibility. 

Adolph Frankel has been appointed 
manager of the Electronic Tube Sales 
Department of the Westinghouse 
Lamp Division, with headquarters at 
Bloomfield, N. J. 

A. Carl Bredahl, chief of the mechan- 
ical-electrical-utilities division of the 
Federal Public Housing Authority 
since 1934, has been appointed techni- 
cal director of the Westinghouse Better 
Homes Department. 


G-E APPOINTMENTS 


W. T. Darcy has been appointed 
manager of service shop sales at Gen- 
eral Electric. It is Mr. Darcy’s respon- 
sibility to supervise and coordinate 
the repair and renewal parts business- 
building activities of G-E service shops 
all over the country. He retains his 
duties as manager of renewal parts 
division, industrial divisions, in addi- 
tion to his new position. 

E. E. Williams has been appointed 
sales manager of the Laboratory and 
Measuring Equipment Section of the 
G-E Specialty Division. Mr. William’s 
headquarters will be at Schenectady, 
N. Y. 


TRIANGLE APPOINTMENTS 


W. J. Dwyer, who has acted as assist- 
ant sales manager for the past three 
years, has been appointed sales man- 
ager of the Triangle Conduit & Cable 
Co., Inc., New Brunswick, N. J. 

Fackler Sales Co., 50 Church Street, 
New York, N. Y. has been named 
Triangle representatives in the Metro- 
politan Area of New York. 


Crocker-Wheeler Electric Manufac- 
turing Company, Ampere, N. J. has 
named The California Electric Works, 
Inc., of San Diego, Calif. as distribu- 
tors. They will operate under the 
supervision of Crocker-Wheeler’s 
newly established Los Angeles district 
office. 





























SYLVANIA CHANGES 


Sylvania Electric Products, Inc, an. 
nounces the appointment of B. K 
Wickstrum as Pacific Coast sales man. 
ager, for its lighting products, He wil . 
have two assistants, C. W. Dickinson, lar 
manager of the Northwest Division HS 
with headquarters in Seattle and G, W. fam. 
Field, manager of the California Diyi. added 7 
sion, which includes Nevada, Utah and Byor-lam 
Arizona in addition to California, a . 

Mr. Wickstrum and Mr. Field wif!“ 
occupy offices at 555 South Flower gucit co 
Street, Los Angeles and Mr. Dickinson ime of 
will have offices in Seattle. Thus, 

George C. Connor has been appointed utput 
manager of the California division of 
equipment tube sales. He will be Io. 
cated at 555 South Flower Street, 
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Allen Bradley Company of Milwaukee, mi 
Wis. has named Rietze & Co., 1017 EF e 
Broadway, Louisville, Ky., as sales fre 
representatives. Rietze will handle the fof 110 lt 
southern Indiana and western Ket fudditiona 
tucky territories. total mill 
From t 
have beer 
Penn-Union Electric — Corporatio totcand 
Erie, Pa. has named Fackler Sales 2 typical 
Corp., 50 Church Street, New Yorwj—— 
N. Y. as representatives in the Metro- 
politan area of New York. 


Westinghouse Electric Supply Com. 
pany, New York announces that V. ¢ 
Bruce Wetmore has relinquished ac. 
tive management of the New England 
(Wetmore-Savage) District, devoting 
himself to the overall company interest 
in its customer relationships. 

E. V. Wetmore, formerly assistant 
district manager, becomes New Eng. 
land district manager in charge of the 
Supply Company business. 


Owens-Corning Fiberglas Corporation 
has transferred William R. Northlich 
from the Washington, D. C. office to 
the general offices in Toledo, Ohio, as 
assistant to the general sales manager. 
He is succeeded in Washington by 
A. E. Kincaid, Jr. 


Graybar Electric Company, Inc. at 
nounces the appointment of J. E. Fon 
taine as manager of the Beaumont, 
Texas office. He replaces J. P. O'Neill 
who died recently after 27 years of 
continuous service with the company. 
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onomics of Lighting 
aintenance [FROM PAGE 35] 

















Inc, an- 

B. K 

es man. bent costs Were estimated at 48 cents 
He will nc lamp while group replacement 
srr. Insts were estimated at 12 cents per 
dG. W. ump. To the replacement costs were 
ia Divi Mided net lamp costs giving a total 


tah and 
Nia. 
eld will 
Flower 
ickinson 


per-lamp figure for lamp-and-han- 
ding charge. Included in the replace- 
nent costs Were washing costs at the 
ime of replacement only. 

Thus, knowing the average lumens 
output per lamp (taking lumens de- 
meciation into account resulting from 


pointed 
ision of 





- se jereasing efficiency) and the number 
i lamp-hours operation, a table of 
ust values in dollars per million lumen 
tours output was calculated. 

? Come Two typical columns from the cost- 

tV.ice... A 

we itlight tables based on a group of 

Zngland § 1000 white lamps 100-watt, follows this 

levoting pattern : 

interest EQperating hours ... 3000 4000 

Percent lamps out .. 0 0 

me Kwh, (based on 117.5 

ia = watts per lamp) 352,500 470,000 
Million lumen hours 
delivered (decreas- 
ed efficiency ac- 

‘nlite counted for) .... 10,584 13,672 

orthlich @LSt Of lamps and 

fice to handling (based 

Jhio, sf on group replace- 

anagel. § ment) .......... $1517 $1517 

ton by Ernerey cost @ 
$1.062¢ kwh. 

(equivalent) $3744 $4991 
TAME ’........ $5261 $6508 
ne, al BDollars per Million 

adi Lumen Hours.... $0.497 $0.476 

O'Neill One thousand lamps operating 3000 

ears of {Urs gives three million lamp hours. 

pany. 25 watts per lamp gives a total of 
42,500 kwh. At 3528 lumens per 
amp, a total of 10,584 million lumen 

wile tours are delivered. Note that at 4000 

1017 E pets the lumens per lamp have depre- 


¢ sales§°Ated from 3528 to 3418, a reduction 
dle the fof 110 lumens per lamp in the 1000 
1) Ket faditional operating hours giving a 
fal million lumen hours of 13,672.* 
From this data the curves of Fig. 3 
lave been drawn. Also on Fig. 3, a 
sration, totcandle curve has been drawn for 
: = typical factory area. This foot-can- 


Metro# “Edit. Note: This rate of lumen de- 
Meciation is much slower than the foot- 
mre depreciation found by actual meas- 
eat. If the lumens delivered followed 
, oot-candle depreciation pattern, the 
; aye (that is, curves A and B of 
: - 3) would look quite a bit different. 
ser te rt take the shape of a V, with 
= ag decreasing to a minimum at be- 
) iarply for and 4000 hours and rising 
— lerond. 4000 increased operating hours 
$. 
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THAT LASTS 


—— alee eamemmamaimiaial 


Quicker installation of Latrobe Floor Boxes and wiring special- 
ties saves valuable man hours in war production plants throughout 
the country—and once installed, they do a job to be proud of. 
Same is true for all industrial, commercial and residential uses. 





= 


“BULL DOG" 

PIPE OR CONDUIT HANGER 
Most economical and satisfactory for 
hanging '/2, 3% or |" pipe or conduit 
to steel beams 3" thick. Adaptable 
also for a wide range of work. 





No. 130 
LATROBE WATERTIGHT 
FLOOR BOX 
Shown here with No. 207 


Bell Nozzle. Tapered 
Unit Receptacle fits ta- 
pered opening in ad- 
justing ring. 










FULLMAN 


MANUFACTURING CO. 
LATROBE, PA. 


EASILY 
INSTALLED 








No. 252-R FLOOR BOX With 
Nos. 206 and 207 NOZZLES 


Brass flange frames are securely 
fastened to iron adjusting frames 
to prevent floors from chipping 
when cover plates are removed. 


“BULL DOG" 
ARMORED CABLE SUPPORT. 


A light, strong, sure clamp for support- 
ing or hanging armored cable to steel 
framework. Easily installed. Will not 
deface surface nor shake loose. 





No. 403 
INSULATOR SUPPORT 


Malleable iron of high 
tensile strength for fast- 
ening porcelain or glass 
insulators to exposed steel 
framework. 


Four sizes. 





ECO- 
NOMICAL 






























































































to KONDU 
Fittings:” 


Y You can use ANY kind of con- 
duit — heavy or Thin-Wall — at 
ANY outlet. 


: "7 You can make either a 
| Threadless or.a Threaded connec- 
tion—at ANY outlet. 


y Take out the box any time, 
without disturbing conduit. 


V You can install the conduit, 
if necessary, before the fittings 
are delivered. 





’ y Choose from widest variety 
of threadless conduit fittings. 


‘Kondu is Self-Aligning, quickest 
co install . . . Self-Locking, per- 
jmanently tight . . . 100% re- 
usable, practically unbreakable. 


Write for the Kondu Catalog. 


KONDU CORPORATION 
ERIE, PA. 











Economics of Lighting 


Maintenance [FROM PAGE 165] 


dle curve C is the same as curve E of 
Fig. 2. <A critical minimum foot- 
candle zone has been established be- 
tween 30 and 35 foot-candles. Thus 
by reflecting this critical zone to the 
“thousands of hours” coordinates, it 
is seen that fixtures must be relamped 
at between 3500 and 5000 hours to 
avoid dropping below the established 
minimum. 

Although the savings in group re-. 
placement over individual seem small 
(the difference between curve A and 
curve B of Fig. 3) calculations will 
show that the annual savings for a 
group replacement at 4500 hours will 
net an annual saving of approximately 
15,000 dollars. This, added to sav- 
ings realized from a single interrup- 
tion to production as against several 
involved in individual replacement 
leaves no doubt as to the value of 
group replacement in this instance. 


Results 


The study has resulted in a mainte- 
nance procedure of group replacement 
at approximately 4000 hours. The 
fixtures are washed at this time only, 
and not between replacements. Seri- 
ous study was also given to the wash- 
ing operation, that is, should the fix- 
ture be washed in place or should it be 
removed and replaced immediately 
with one already washed. Several 
factors were involved in the decision 
to remove the dirty fixture and re- 
place it with a clean one. 

First, by clocking each procedure it 
was found that washing a fixture in 
place took from six to eight minutes 
longer than removing and replacing. 
Thus, interruption to production and 
distraction to surrounding employees 
was greater by that length of time for 
each fixture serviced. Further, it was 
found less costly to hire a third mem- 
ber for each crew to act as messenger 
by supplying the two crew-men with 
new lamps and clean fixtures, and by 
removing dirty fixtures to the wash- 
room where he could wash the fixtures 
at his leisure. Another factor, and one 
probably more important than the first, 
is that by removing the fixture, the 
maintenance electricians have an op- 
portunity to inspect for loose sockets, 
bad ballasts and loose wiring connec- 
tions. This inspection procedure has 
proven to be very effective insurance 
against costly call backs on leaking 
ballasts or other trouble. However, 


this leaking ballast trouble caused by 
overload from flickering lamps has 
been curtailed considerably by use of 
a “no-blinking” starter. All starters 
are being (or have been) ch 
over to this new type at the time of 
the routine lamp replacement. 

Several “crow’s nests” have been 
purchased to speed replacement and 
to get at fixtures over machinery that 
are inaccessible with ordinary ladders 
Use of the crow’s nests also greatly 
reduce interruption to production since 
machines can continue to operate 
while the relamping crew-men work 
safely on the overhanging platform, 

The crow’s nest has a very heavy 
steel and concrete base and is carried 
about the plant on a battery truck. The 
ladder can be swung horizontally 
through 360 degrees. It can be ai- 
justed vertically from straight up to 
almost straight out. The working 
platform can be adjusted to horizontal 
for almost any angle at which the lad- 
der is set. Thus, the heavy base can 
be set in the aisle, while the platform is 
swung out over machinery en either 
side to reach fixtures. Once set, all 
adjustments are locked and two men 
can work safely as in the accompany- 
ing photo. 

Three men are assigned to a crow’ 
nest crew. Two maintenance electric- 
ians work on the ladder while the mes- 
senger works on the floor to take the 
old lamps and reflectors, and supply 
new lamps and clean reflectors. Be- 
cause of the large floor area, the mes- 
senger is provided with a bicycle truck 
to cart fixtures and lamps back and 
forth. 

After the reflector has been removed 
and while the one crew-man carries it 
down to the floor, the other gives all 
the wiring, sockets, starters and ballast 
a careful inspection. If new starters 
haven’t already been installed, they ate 
replaced with the “no-blinking” type 
If ballasts look leaky, they too are re 
placed. The clean fixture and new 
lamps are installed and no maintenant 
is effected for another 4000 hours. 
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Practical 


Methods 


[FROM PAGE 60] 


ach pull-box, but within the span of 
three consecutive service points which 
would be a distance of twenty-eight 
feet, any particular service can be 
obtained. 

A heavy cast-iron hinged plate is 
installed over each receptacle. The 
plate is notched so that after the test 
jack is inserted, the plate can be closed 
and the notch accommodates the cable. 
The plates are also marked on both 
sides with large, clear letters as to the 
service provided by that receptacle di- 
rectly underneath. 

A total of six services are provided: 
115 volts, single phase, 60 cycle a.c.; 
115 volts, d.c.; 230 volts d.c.; 440 volts. 





TEST SERVICES are available every 

fourteen feet. Five cement trenches 200 

feet long, supply the assembly areas. 

The covering plates are marked on both 

sides to facilitate selection, and are 

notched to accommodate the cable when 
closed. 


3 phase, 60 cycles a.c.; variable volt- 
age and frequency ; and 230 volts heavy 
duty 200 amps. d.c. 

Two single phase auto-transformers 
connected in open delta are fed by a 
variable speed—variable voltage three 
phase generator. The driving motor is 
direct current, field controlled by rheo- 
slat to obtain the required generator 
speed, and consequently, output fre- 
quency. Field excitation control of the 
three phase synchronous generator acts 
a partial voltage control. Input and 
output taps of the transformers (se- 
cured by double throw knife switches ) 
‘ontrols the phase output and various 
wide steps in voltage. Vernier voltage 
Control is then obtained by varying gen- 
‘ator field excitation. 

Ps 2 the various services available 
‘tea € variable frequency—voltage 

cuits are any combination: 25 to 60 

110 to 550 volts and 2 or 3 
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Engineering 
Developments 


a maximum-torque winding and a 
maximum-torque-per ampere winding. 


In general, the maximum-torque-per- 


ampere winding results in less weight 
of starting-winding copper and works 
the starting winding harder than the 
maximum torque winding. Practical 
windings are often a compromise be- 
tween the two, generally favoring the 
former as far as possible. 

Resistance-Start Motors—A resist- 
ance-start motor differs from a split- 
phase motor only in that an external 
resistance is used in series with the 
starting winding. In such a case, Ra 
as used in the mathematical expres- 
sions miust be assumed to include the 
resistance of the external resistor as 
well as the windings resistance. 

Best Winding For a Capacitor-Start 
Motor—Selection of an auxiliary 
winding and capacitor for a capacitor- 
start motor requires the exercise of 
judgment and experience that cannot 
be wholly expressed in the form of 
equations. Attention must be paid to 
the voltage across the capacitor, not 
only for the locked-rotor condition, 
but also for all speeds up to switch- 
operating speed. Usually it will be 
necessary to make a number of trial 
designs before selecting the best one to 
meet the conditions specified. 

Reactor-Start Motors — Reactor- 
start motors are generally similar to 
split-phase motors except that, during 
the starting period, an external reactor 
is connected in series with the main 
winding. 


A New Three-Element Current 
Limiting Power Fuse 


In order to meet the requirements 
for the protection of high voltage 
motor starters and for protecting small 
loads and apparatus connected to those 
parts of electrical systems having ex- 
tremely high short-circuit currents, it 
has been necessary to increase the cur- 
rent range of the three-element current 
limiting fuse. 

The development of higher current 
ratings in a fuse of suitable dimensions 
produced problems and solutions totally 
different from those previously en- 
countered. A new type of fusible ele- 
ment has a time-current characteristic 
particularly suited to current limiting 
fuses. Extremely fast melting times 
on high currents to give correct cur- 

[Continued on page 168] 
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mor- capacitor 


REPLACEMENTS 


@ The Aerovox Victory Line is the answer 
to wartime conditions and restrictions. A 
drastic reduction in number of types has. 
been achieved without impairing satisfac-. 
tory servicing. You can keep those electric 
refrigerators running for the duration, with 
these replacements ... 






VOx VIC 
CTo 
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types of electro. 


110- 
“volt, Pera. 







Ox ¢ - 
Ory equive® 


s 
Preyj ‘ TSion 
ously vailable = for any 
e. 











.@ SEE OUR JOBBERS... 


They carry a stock of these Victory replace- 
ments. Ask to see the conversion chart. Or 
write us direct. 


INDIVIDUALLY TESTED 
AEROVOX CORP.. NEW BEDFORD, MASS., U. S.A 


In Canada: AEROVOX CANADA LTD., HAMILTON, ONT 


Export: 13 E.40 St. New York 16, N.Y. Cable: ‘ARLAB’ 
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To Help You 
Plan and Estimate 
Wiring Installations 


AUSTIN 


OFFERS 


OUTLET BOXES 

SWITCH BOXES 

BAR HANGERS 

LINE-0-LETS 

BOX GONNECTORS 

HEAVY WALL CONDUIT FITTINGS 
THIN WALL GONDUIT FITTINGS 
BUSHINGS AND LOCKNUTS 
CONDUIT AND GABLE STRAPS 
R E A FITTINGS 

TOOLS 

LUGS 

NIPPLES 

WIRES AND CABLES 

ARMORED CABLE 

THIN WALL CONDUIT 

HEAVY WALL GONDUIT 


These are just some of the items shown 
in our new 1942 144-page catalog. It is 
full of useful information and contains 
—- of illustrations that will be most 
elp: to you. Send for your copy tod 
—ask for Catalog No. CF17. om 


THE M. B. AUSTIN COMPANY 
CHICAGO 


110 S. DESPLAINES ST. 











if oe eg tl 
Electrical Connectors 


WHY SO DEPENDABLE? 


Because made from 
maximum conductivity 
seamless copper tubing 





drawn in our own 
plant. 
Ilsco Approved 


Single Hole 
Soldering Lugs 


Wire sizes stamped on 
barrel of each lug; sim- 
plifies selection of the 
right lug for any size 
conductor; tongues have 
smooth, flat surfaces, 





insulation; shipped 
brightly clean to speed 











soldering. 
Please rush us sample and 
32-page illustrated catalog. 
Pe béebSdSvennbrsbhneveonee > 
FIRM NAME SE RENEE ee TEE Pe 
ED inn bab obs neewbobons canes seGnese 


COPPER TUBE 
& PRODUCTS, Inc. 


CINCINNATI, OHIO 












Engineering 


Developments [FROM PAGE 167] 


rent limiting action are combined with 
a continuous current carrying capacity 
and normal melting time of an element 
having five times the area previously 
associated with the current limiting 
characteristic. The association of this 
element with gas-evolving material 
and quartz sand to give quick and 
positive current limitation while the 
metal vapors are absorbed, results in 
an entirely new fuse construction. The 
combination of this current limiting 
element with a non-inductive resistor 
of special characteristics and a totally 
enclosed boric acid “clean-up” fuse 
has resulted in a current limiting fuse 
of more compact construction than has 
heretofore been available in the ratings 
involved. Exhaustive tests have dem- 
onstrated the suitability of the new 
fuse for application on high capacity 
systems to interrupt the full range of 
fault currents with minimum system 
disturbance. 


A New Electric Hoist Drive For 
Cranes 


The ideal characteristics for the 
hoist applications under consideration 
have been approximated closely by the 
development of a radical improvement 
of the Ward-Leonard system, the prin- 
cipal feature of which is the addition 
of an exciter of unusual design em- 
bodying a cross-flux principle. By this 
means, a characteristic is obtained in 
which the voltage of this cross-flux 
exciter is responsive in a unique man- 
ner to the variations of magnitude and 
polarity of the current in the “loop” 
circuit, that is, the local circuit com- 
prised by the armatures of the gener- 
ator and hoist motor. At zero “loop” 
current the voltage of this exciter is at 
its maximum. At substantial increases 
of “loop” current, irrespective of 
polarity, the voltage of this exciter 
decreases, and at the maximum over- 
load values of the “loop” current the 
voltage closely approaches zero. The 
voltage generated by this exciter pro- 
vides the excitation of the generator 
field and modifies the excitation of the 
hoist motor field. 

The generator, cross-flux exciter, 
and an ordinary constant-voltage ex- 
citer are driven by an induction motor, 
or if preferred for a sufficient reason by 
a synchronous motor or a d.c. motor. 
An engine drive tends to be an im- 
proper choice, since the engine is un- 
able to reconvert the energy regener- 


ated by a descending load and hence is 
unable to restrain the speed of a de. 
cending load. 

The hoist motor has a nonstandard 
main-field winding for a variable sep- 
arate excitation but in other respects 
is of the type which is standard for 
high-class crane-hoist installations, 

If it were intended to use the cross. 
flux exciter solely to furnish a genep. 
ator excitation of the desired char. 
acteristics, it would be appropriate tp 
consider an arrangement which cop. 


MAIN EXCITATION BUS 
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MAIN. EXCITATION BUS — 
FIG. 4—Elementary diagram showing 
cross-flux exciter connections, 
nected the generator field directly to 
the armature of the cross-flux exciter, 
whereupon the hoist could be reversed 
and controlled by reversing and con- 
trolling the strength of the separately 
excited main field of this exciter. 
However, another important function 
of the cross-flux exciter is to provide 
an advantageous variation of the 
hoist-motor excitation. In order that 
one cross-flux exciter shall serve both 
of these purposes (by virtue of the 
unusual circuit arrangement used), it 
is necessary that the main-field excita- 
tion of this exciter be maintained non- 
reversible and at a substantial value 
which is not far from constant. Ac 
cordingly, a conventional reversing 
control is provided between the exciter 
armature and the generator field, as 
in the elementary diagram of Fig. 4. 

This scheme of motor-field excita- 
tion provides three benefits: 

1. Most important: an ample maf 
gin of torque stability is provided at 
all loads, both steady-state and 
transient. 

2. A maximum speed of the empty 
hook is obtained which is moderately 
greater than that corresponding to the 
maximum no-load voltage of the get 
erator. 

3. Without any complication of com 
tactors, relays, or the like in the motor 
field circuit, the motor field continues 
strong at the “off” position of the com 
troller during a retardation but ® 
reduced to a value moderately less than 
normal while the hoist continues fo 
stand at rest at the “off” position. 
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Modern 
Lighting [FROM PAGE 78] 
hot drawn. The surface of the cold 
rolled stock is inclined to be specular 
so that the light source should be lo- 
cated directly over the brake. The 
light source would be reflected from 
the surface of the stock leaving the 
scribe mark dark in contrast. 

With hot-drawn stock the lighting 
problem is different. Since the surface 
of the material is dark, the lighting 
unit should be located in front of the 
brake so the light will be reflected 
away from the operator leaving the 
surface dark and the scribed mark 
lighted. Where both types of stock 
are used on the same machine, it would 
be best to use two sets of lighting 
units, or some similar arrangement, so 
proper lighting could be used as need- 
ed. Since it is reflected light that 
permits best seeing of the mark, it is 
important that the fixture be of the 
large area, low brightness type. 

Power Brake—Since the power 
brake or folding machine is generally 
quite large—often 20 feet or more in 
length—the lighting should be directed 
from both front and rear of the ma- 
chine, Units cannot be placed too close 
to the machine, since 6 and 8-ft. stock, 
when folded, will describe an arc and 
possibly strike the fixtures. 

Rear stops generally are set from 
the front of the machine by measuring 
from the center line of the female or 
bottom die with an adjustable-head 
steel square—the stops being run up 
to the end of the square and adjusted 
by feel. Light is necessary behind the 
Press to raise and lower the stops and 
to permit the operator to work behind 
the brake with comfort and safety. 
Frequently scribed lines and punch 
marks are used instead of back stops, 
mm which case the mark is adjusted to 
the slowly descending upper die. If 
the light source is located too close to 
the machine, the descending die will 
cast a shadow making it impossible 
to see the scribed line. 

A man may be required at each end 
of the machine when working with 
large sheets, necessitating a light at 
each end. If the machine is quite large 
ageneral overhead lighting system may 
be employed. This will suffice pro- 
viding the machine is surrounded by 
at least four fixtures—500 watts each 
(incandescent) or 200 watts each 
ulorescent)—spaced not greater than 
O-ft. by 10-f. A 35 foot-candle level 
ef general illumination is desirable to 
: oem changing of the dies, making 

essary adjustments and preventing 

€ to the sharp bending edges. 
© Tecommended type of fixture is 
fluorescent unit. 


. positioned to direct the 





SPECIFICATIONS 
Height overall, 12'/2”. 
Length, front to back, 11'/." 
Lens, 8%" in diameter. 
Metal finish, dull olive 
drab. Net weight, 6'/2 lbs. 


UNIVERSAL 
ADJUSTMENT 


Floolight is easily, quickly 


light where wanted — 
250° swing vertically, 360° 
horizontally — simply by 
adjusting wing bolts on 


bracket and base. 











Projecting a full pattern of light on an 
area of 2500 sq. ft., at a distance of 50 ft., 
the new ST-200 Permaflector Floodlight 
meets the demand of low-wattage users 
for highly efficient lighting of work 
areas. 





Rugged in construction; incorporating 
features found only in larger, higher- 
priced floodlights; highly resistant to 
shock and vibration; weather-proof 
and corrosion-resistant; equipped with 
the famous silver-mirrored-glass 
Permaflector; steel protective housing; 
heat-resisting lens, (easily removable 
for maintenance.) 


Takes standard 200-watt, PS 30, Medium 
Base Incandescent Lamp — 110-120 Volt 
Service. 


Low in cost! Inquire of your jobber 
or write direct. 


PITTSBURGH REFLECTOR CO. 


MANUFACTURERS OF LIGHTING 
EQUIPMENT AND THE FAMOUS 


Dl 


OLIVER BLDG. 





PITTSBURGH, PENNA. 


Please rush complete data on small-wattage PERMA- 
FLECTOR Floodlight ST-200—EC 3-44 


NAME. 
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CITY. STATE. 
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MODERN UNITS FOR FLUORESCENT 
AND INCANDESCENT LIGHTING 


® MULTI Lighting Units are approved 
by user and contractor for local and 
general lighting. MULTI Reflectors are 
designed for the job . . . Contractors 
can give their customers no better light- 
ing installations, whether for industrial 
or residential lighting, than these mod- 
ern, flexible units. 


@ Send for Complete Catalog 


ELECTRICAL MANUFACTURING CO. 
1840 W. 14TH ST., CHICAGO, ILL. 








“FLUR-O0-LOCKS” 











LOCK Fluorescent Lamps 


against 


VIBRATION DIFFICULTIES 





It is a conceded fact that vibration at fluores- 
cent lamp contacts considerably impairs the 
efficiency of lamps, starters and ballasts. Flur- 
o-locks aid materially in preventing this con- 
dition. Furthermore Flur-o-locks insure the 
proper installation of lamps and offer definite 
protection against accident hazards wherein 
lamps are apt to fall from a fixture. Such 
accidents have occurred causing quite some 
material damage and personal injury. FOR 
SAFETY AND CONSERVATION USE 
FLUR-O-LOCKS. 


Write for Further Information 


LADUBY COMPANY 


505 Grand Avenue 
NEW HAVEN, 5 
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Fundamentals of 
Electronic Tubes {rrom pace 41] 


most instantaneous. A vacuum photo- 
tube is so sensitive and fast in response 
that a small change in light intensity 
can be instantly detected. As the elec- 
tron emission current is usually very 
small, an amplifier is used to amplify 
the output to a magnitude that is of 
some practical use. 

The phototube follows definite laws 
stated by Einstein in 1905. The num- 
ber of electrons emitted from a cathode 
surface are directly proportional to 
the intensity of the light, and the ve- 
locity of the emitted electrons depends 
upon the surface of the cathode and 
wave length of the illumination. 

Typical phototubes are manufac- 
tured with either a vacuum or a gase- 
ous medium between. the electrodes. 
Fig. 33 illustrates the characteristic 
difference between a vacuum and a 
gas filled phototube. The character- 
istics of the vacuum phototube are the 
most stable and the output is directly 
proportional to the illumination. Typi- 
cal vacuum phototubes may be oper- 
ated with a maximum of 500 volts be- 
tween the cathode and anode. A gas- 
eous phototube will provide a greater 
output per unit of light than a vacuum 
phototube as the creation of electrons 
and positive ions by the collisions be- 
tween electrons and gas molecules act 
to increase the effective tube current. 
The gas in this type of tube performs 
the same function as the gas in a hot 
cathode gaseous tube which was previ- 
ously discussed. An inert gas such as 
argon is usually used in gaseous photo- 
tubes as it does not react chemically 
with the light sensitive surface. 

Gaseous tubes are not usually oper- 
ated with more than 90 volts between 
the cathode and the anode as a voltage 
which exceeds 90 volts may cause a 
glow discharge in the tube. Such a 
glow discharge will probably destroy 
the sensitive cathode surface and the 
tube will lose control of the anode cur- 
rent for when a discharge once starts 
the current will be independent of the 
illumination. 

Phototubes are manufactured with 
the maximum response in a certain 
spectral region. Typical tubes are 
available for response near ultra- 
violet, deep red and near ultra-violet, 
violet, and for wave length regions of 
1700 to 2700, 2500 to 3200, and 2500 
to 3650 angstroms wavelength of light. 
Fig. 34 shows the response character- 
istics of several phototubes with rela- 
tionship to the visible spectrum. An 


angstrom unit is a wave length of 
0000001 millimeter. (1x 10" mm.) 

Phototubes are inherently suited for 
the control of lightning, Starting and 
stopping of mechanical Operations, and 
for counting operations.’ The tube 
may also be used to record the density 
of smoke, or solutions, or to detect the 
presence of smoke or fire. This tube 
is sensitive enough to discriminate the 
difference in size, thickness, and color 
of objects. Phototubes are recom. 
mended for any application where fric. 
tion should not be introduced or , 
mechanical connection cannot be made 
to the device. With phototube control, 
elevators can be accurately stopped at 
floor positions, paper can be accurately 
cut with respect to certain designs 
printed on it, doors can be opened or 
closed, and many safety functions can 
be performed. The application of a 
phototube to a motion picture machine 
to translate the film sound track into 
audible and intelligible sound is 2 
very common and practical application, 


Motor 
Shops 


coils would be of the same polarity if 
the in-going lead was made the start 
lead of Fig. 2C, or the finish lead of 
1C or lead D of the standard south 
pole. 

In Figs. 1 and 2 the distance between 
the two ends of the mold is called the 
wire space or (ws) of the mold and 
limits the number of turns of wire that 
can be wound into one layer. Or. the 
wire space of a field coil is that space 
between the frame and pole tip occt- 
pied by the turns of one layer of the 
coil. Thus, when the term TURN 
direction is used, it refers to building 
up the turns from frame to ait gap, 
or air gap to frame, etc. 

Also, the distance from the center 
block of the mold to the outer edge of 
the end plates is called the depth of 
the mold. This depth dimension limits 
the number of layers that can be wot 
onto a coil, or each layer, added to 4 
field coil increases both the width and 
length of the coil; thus the space avait 
able between adjacent poles or coils 
and at each end of the pole, determines 
the number of layers that can be wound 
on a coil. In many cases, the space 
between adjacent coils taper from 2 
wide space at the pole base, to a ge! 
space near the air gap or pole tip a ; 
this necessitates resorting to ‘apere 
coils. F 
Instead of filling the wire space ? 
depth of the molds in Figs. | and 2 soli 
with turns of wire, it may be necessary 
to drop turns from various layers, 


[FROM PAGE 68] 
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Clockwise coil i.e, coil 
on bench with starting 
lead up 


FIG. 2. Method of starting the start-on- 

left coils, when wound straight-up. 

Start at left hand side of mold and wind 
fist layer from left to right. 
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FIG. 3. Round wire coil tapered on 

frame side against pole, i.e. two turns 

dropped in first layer and one in second 
layer. 


steps of one or more turns per layer, 
on one or both sides; thus the terms 
laper-on-right, taper-on-left, or taper 
right and left, indicate the side of 
the wire space or mold from which 
turns are to be dropped. When the 
term taper right and left is used, it 
means an equal number of turns are 
dropped on each side of the wire space. 
When expressed as taper 4R and 2L 
it means that four turns are dropped 
from the ‘right hand side, and two 
{rom the left, in the one or more layers 
80 marked, 
When turns are dropped on the in- 
side of the coil i.e., the second layer 
S More turns than the first and the 
by more turns than second or first, 
* 4 tapering collar is. required to 
[Continued on page 172] 
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Specially Designed 
Simplex Electric Cables 


Engineered for Unusual Jobs 


A Middle West railroad was hav- 
ing considerable trouble with me- 
tallic conduits rusting out in its 
roundhouse, The conduits had gone 
bad due to collection of moisture 
which contained varying amounts 
of sulphuric acid, a condition re- 
sulting from engine smoke and 
steam confined under the low roof. 
This condition, together with fair- 
ly high temperatures, caused rapid 
deterioration of both conduits and 
the wire in them. The hazard was 
overcome with a Simplex cable 
engineered to do the job and in- 
stalled without metallic conduits. 
Just one example of how Simplex 
specially designed .cables_ solve 
problems. 


We always have emphasized the desirability of specially designed cables 
engineered to fit the job where unusual or out-of-the-ordinary conditions exist. 
Thousands of such cables have been made by us during the past half century 
and a wealth of valuable information and experience have been accumulated. 
As a result, it is now possible for us to make a valuable contribution in meet- 
ing the unusual cable requirements of our Armed Forces, Merchant Marine 
and essential industries. 

Simplex Cables are insulated with Synthetic Rubber, Var- 

nished Cambric, Impregnated Paper or Plastic Insulation. 
If you need cables now for win-the-war work or if your post-war plans include 
cable replacements or extensions, we shall be pleased to work with you in 
getting the most efficient wires and cables for your proposed installation. 






oe A 4 ALA “a o \ ] 
Simplex Wire & Cable Co., 79 Sidney Street, Cambridge, Mass. 
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Mercury Switch 
Equipped Controls 


FOR HEATING, AIR CONDITIONING, REFRIGERATION 
AND VARIOUS INDUSTRIAL APPLICATIONS 


Mercury switches are the most advanced 
means for making’ and “breaking” an elec- 
trical circuit. They are not affected by dust, 
dirt or corrosion. ae 


See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first 
choice for depend- 
able control perform- 
ance. The outside 
adjustment and.- vis- 
ible dial eliminate all 

guesswork when setting the op- 

erating range. : 


LIQUID LEVEL CONTROLS 


Available for gaso- 
line, oil, ammonia or 
other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 





Mercoid brand switches are noted 
for their superior operating quali- 
ties. Various types available. 


TEMPERATURE CONTROLS 





cds 


FLOAT 
CONTROLS 
Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 

type available. 











Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 
ture described 
above. 














THE MERCOID CORPORATION, 4203W. BELMONT AVE., CHICAGO 41, ILL. 
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VARSLOT insutation 


Breakdowns Due fo feqael ile 


a 


Varslot Slot Insulation is a combination of 100% rag paper and 

black varnished cambric, cemented together. Varslot provides 
great mechanical strength as well as high dielectric strength. Varslot 
protects motors against breakdowns due fo grounds, and is your cus- 
tomer's DEFENSE against machinery breakdown. 


VARTEX VARNISHED CAMBRIC INSULATION 


provides unexcelled electrical protection against oils, moisture, acids, 
and alkalies. Multiple coats of insulating varnish baked on superior 
grades of fabrics produce high dielectric strength. Vartex Cambric 
Insulation also provides defense against motor breakdowns. 


Reduces 








— 1 ite fort he F 
yi puve Caras: 


% 


Distributed by 


INSULATION & WIRES, Inc... 


2127 Pine Street, St. Louis, Missouri 








30 Trowbridge Avenue, Detroit, Michigan 
289 Simpson Street, N. W., Atlanta, Georgia 181 Portland Street, Cambridge, Massachusetts 








NEW MODEL ¢ HIGHEST ACCURACY 
CHRONOMETRIC 


TACHOMETER 


Readability to 1 RPM per division. Guar- 
anteed accuracy well within 1. of 1%. 
Indicates RPM directly on the dial without 
any calculations over a fixed period of 
6 seconds. Negligible torque. Two models 
with ranges 0-1000 RPM or 0-10,000 
RPM, each syitable for double rated range. 


Write for bulletin No. 715. 












HERMAN H. STICHT CO., INC. 


NEW YORK, N. Y. 


27 PARK PLACE 








CHANGE OF ADDRESS 


McGRAW-HILL PUBLISHING COMPANY 
330 West 42nd Street, New York, 18, N. Y. 


Director of Circulation: 
Please change my address on Electrical Contracting 


From 
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support the overhanging turns, This 
collar can be tapered when used for 
round wire, but must be stepped when 
used with square wire. 

A coil with the taper on the inside 
is shown in Fig. 3. This coil js a 
start-on-right, taper on inside on the 
left. A stepped collar was used and 
the outward crossover from the end 
of the first layer to the start of the 
second layer is at the left in Fig, 3 
thus each succeeding layer for the 
first two layers, has more turns than 
the preceding layer. 

Coils with a taper on the inside are 
used when the junction of the pole 
piece and the frame, has a fillet of m- 
terial instead of being machined of 
flat to sharp corners. A coil with the 


inish 
lead 







Start 
lead 


FIG. 4. Start-on-right taper on left 
wound straight-up. 


Z 
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Z 
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FIG. 5. Round Wire, wound stand-up, 
10 turns in each layer, 40 turns total. 


ANI 
RES 





Z 


D/ START 
FIG. 6. Round wire, wound guttered, 38 
turns (10T-9T-10T-9T). Note rj 
ence in depth of winding in 


outside turns tapered or stepped off 
is shown in Fig. 4. This is a start-oh 
right and taper-left coil. Note that 
there are four full layers, the fifth layet 
has one less turn, the sixth two les 
than the fifth, the seventh also has 
two turns less than the sixth, and the 
eighth has two less than the — 
and the turns are all dropped from the 
left-hand side of the mold. , 
The full section of the coil in a 
is placed next to the frame, er 
taper end is toward the armature. 
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makes the coil counter clockwise, i.e., 
ihe starting lead is on the frame side 


of the coil. 
Guitered and Siand-up Windings 


The round-wire field coil shown in 
Figs. 3 and 5 is wound stand-up, which 
when applied to round wire, means, 
ihat the turns of each layer are directly 
above each other, i.e., not guttered. In 
Figs. 3 and 5 the full width of the wire 
in each layer is visible and each layer 
wn have the same number of turns. 

A round-wire coil wound guttered is 
shown in Fig. 6. Note how the wire in 
the odd numbered, or every other layer, 
ig partly hidden by the layer below 
and above it. With guttered coils, the 
wns in each succeeding layer are 
wound into the trough formed by 
space between two adjacent wires. 
Thus, there is one less turn in every 
other layer. 

The guttered layer of a round-wire 
coil is narrower and shorter than a 
col having the same size wire and 
same number of turns and layers. 

Thus, using a guttered type wound 
coil has the advantage of supplying 
more ampere-turns in a smaller space. 
This is particularly important where 
space limitations exist, or where coil 
copper or insulation thicknesses have 
been increased. 

A comparison between stand up and 
guttered round-wire coils is shown in 
Figs. 5 and 6, which shows the wire 
space of a mold filled by both winding 
methods, 








MECTRIC OVEN—This twelve kw- 
electric oven handles the baking re- 
quirements of Electric Motor and Re- 
pair Co., Richmond, Va. The load is 
evenly balanced on 220 volt 3 phase. 
4 femperature is controlled automatte 
: Y by thermostat and time-clock. Cir- 

ating fan keeps an even distribution 
of heat throughout the oven. 
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Equipment, Materials and Supplies for Electrical Construction — Maintenance — Repairs 








DRILLS CONCRETE—METAL— 
woop 


WODACK "DO-ALL" 
ELECTRIC HAMMER AND DRILL 


Saves time and money installing expansion 
anchors. Drills concrete to 134"" dia.; metal 
to 3%"". Two tools in one, Easy to maintain. 
Universal motor. Star drills in 17 diameters. 
Also chisels, bull points, etc, Write for 
bulletin. 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago 44, Ill. 
Telephone AUstin 9866 


TURN 
ANYTHING 
arres | GLECTRICAL 
anne REGULARLY 


The TORK CLOCK CO., Inc. 
MOUNT VERNON, NEW YORK 








°r SAFETY'S SAKE 
SODER-FLUX 


Underwriters’ Approved 


L. B. ALLEN CO., INC. 
6715 Bryn Mawr Ave. Chicago 31, Ill. 





SWITCHPLATE LAMP 


An Ideal Over Door 
Sigal 66s. ek 


A real lamp in a switch 
plate. Mounts on a single- 
‘ gang box. Ideal for scores 
of applications where a 
modest light is adequate. 
Low current consumption. 





Perfect for ‘‘over door’ 








cerning products or services 
wanted, please write: 

ELECTRICAL CONTRACTING 

330 W. 42nd St. New York 18, N. Y. 


this or other advertising does 
/ not supply the information con- 


; to mark equip- 
; for elevator up- 
down signals; etc. Uses 
either 3 or 6 watt S6— 
120 volt tungsten lamp. 
2” lens diameter. Colors, 
red-green-white. 





Write for catalogue 
on other types 


Sold Nationally by 
THE GRAYBAR ELECTRIC CO. 
Mfg’d by the H. R. Kirkland Co., Morristown, N. J. 
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New ‘‘SEARCHLIGHT’’ Advertisements 


received by March 21 appear in the April 
issue, subject to space limitations. , 
Address copy fo the 
Departmental Staff 


ELECTRICAL CONTRACTING 





POSITION WANTED 








CONTRACTOR’S ASSISTANT, can estimate, 

lay-out, supervise men, contact architects 
and builders. Long experience. Age 39. Will 
Travel, Lester Koch, 222 West 79th Street, 





330 West 42nd St., New York 18, N. Y. 


New York City. 











To Electrical 


Western Canada is an excellent mar- 
ket for a wide assortment of electrical 
products. 


A thoroughly experienced sales or- 
ganization with 25 years experience 
within the electrical industry offers you 


RA-313, Electrical Contracting, 520 





WESTERN CANADA 


Manufacturers 


its services in promoting and develop- 
ing a steady and active demand for 
worthy products. 


Territory covered from Head of the 
Great Lakes to Pacific Coast inclusive. 
Highest references. 


North Michigan Ave., Chicago 11, III. 

















FOR SALE 


New Rheostats & Switches 


25—Catalog #61-013B Ward Leonard 
rheostats 4 ohm 7 amp 600 maxi- 
mum volts. 

19—Back connected Trumbull Switches 
3 pole 30 amps 250 volt fused. 


Immediate Delivery at Our Cost 


GREAT LAKES ELECTRIC 
& EQUIPMENT COMPANY 


63 Curlew Str., Rochester, 





16 N. Union St., Rochester 4, N. Y. 


Tel: Glenwood 6783 

































































It Always Pays to 


Recommend 
the 


Sherman 
Lug 


with the 
CLOSED 
ROUND 
END 


No chance for solder 
to leak out the end of 
these lugs, because the 
end is _ completely 
closed—an_ exclusive 
Sherman feature. These 
lugs are made on spe- 
cial Sherman ma- 





Write chinery, from pure 
S00 ‘catato electrolytic copper, 
bulletin % rated at 100% conduc- 


giving full 


d f tivity. Contact surfaces 
specifications. 


are flat. No burrs or 
sharp edges. Bright 
and clean, inside and 
out, for easy soldering. 
All lugs individually 
inspected. Today's 
finest lug—at money 
saving prices. 





H. B. SHERMAN MANUFACTURING CO. 


BATTLE CREEK, MICHIGAN 











MINERALLAC HANGERS 
AND BUSHINGS 





For Cable or Conduit. Can be in- 
stalled at any angle on wood or 
steel beams. 


MINERALLAC 


ELECTRIC COMPANY 


25 N. Peoria St. Chicago 
THEODORE B. DALLY 
N. Y. City Phone Cortiandt 7-6786, 50 Church St. 
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Walker Brothers, Inc......+++++*"" 1 
*Ward Leonard Electric Co...--+++ 
Ware Brothers, Inc......-++++: wens 


_Ware Elec. & Mfg. Co. 
Westinghouse (East Pittsburgh) ©, 9 


*Westinghouse Elec. . Di) 04, 8 
i . & Mfg. Co. 
*Westinghouse Elec + ida * Di.) 1% 


: i lec. & Mfg. Co. 
*Westinghouse Elec (Patsburgh) 


Where To Buy......--:::0000"" ‘ 
*Wiremold Co. ....---..+0007°"'""" 9 
Wodack Electric Tool Corp.-.++** 


Youngstown Sheet & Tube Co...++ 


% These companies have included Briefalogs, containing additional being Bre 
tion on their products, in the 1944 edition of the Electrical Buyers 
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SQUARE D PANELBOARDS 


Cpe WITH fiypose ENCLOS URES 


WITH BRANCH CIRCUITS OF 
I5 TO 600 AMPERES 
IIS TO 600 VOLTS A.C. 
125 to 250 VOLTS D.C. 


Pe eee 































se.) 
- 10 
lt 
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4 @ These are only a few of the many 
51, . types of special enclosures built by 
"1 Square D. Regardless of your particu- 
sess . lar requirements, the nearest Square D 
Ine. 150 Field Engineer can meet them. You'll 
coe : ; ; : 
116, 11 find him a source of sound counsel in DUST-TIGHT AND VAPOR. 
ogi meee : PROOF ENCLOSURE with exter. 
io MB determining the best type of equip- nally operated circuit breakers 


ment for any given application. Rotary type handles on front are 
easy operating and self-indicating 





“lan | WATER-RESISTING EN- 
ee CLOSURE with externally 


es I operated circuit breakers. 
k Cover Side-operated plunger han- 
ee “ dlesreduce depth dimensions. 
re 
.. 148 



















a) 
. 23 
. 16 
13, 139 
.. 1 
sat 
. I 
ee | 
; - 
: x WEATHERPROOF ENCLOSURE for all types of panels, 
both fusible and circuit breaker. Top is extended and 
69, 19 flat instead of sloped, thus facilitating conduit entrance. 
24, 5 DUST-TIGHT AND 
* VAPOR-PROOF 
° DUST-RESISTING ENCLOSURE for fusible or rs 
h) 2 circuit breaker panels. Handles are recessed as with lever-type handles 
=o safeguard against breakage. for easy operation of 
“ - hiah capacity breakers. 
1B 
ELECTRICAL EQUIPMENT KOLLSMAN AIRCRAFT INSTRUMENTS 





COMPANY 


° LOS ANGELES 





apiig|| SQUARED 


MILWAUKEE 

















DETROIT 














INDUSTRIAL WIRING DEVICES 





There are G-E wiring devices for every sort of 
war-project wiring need—for maintenance, re- 
wiring or new wiring. These devices include 
switches, outlets, twist-lock devices, sockets, con- 
nectors, connector bodies, caps, fuses, fluorescent 
lampholders and starters, etc. All of them are 
high quality. 





G-E CONDUITS AND BUILDING WIRES 


There are G-E conduits and building wires 
for every purpose: White and Black rigid con- 
duits, EMT, flexible conduit, Fiberduct and 
various building wires including moisture- 
resistant wire and Type SN small diameter 
thermo-plastic insulated wire. 
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ERE are surface wiring devices you'llb 

H proud to install. They are made of good — 

looking, sturdy brown Textolite and provide a neat 
finished appearance to surface wiring systems. 


Moncor Surface Wiring Devices are ideal for im 
stallation in military structures of all kinds, factories, 
farm buildings, war housing, garages, etc. The re — 
quirements of every surface wiring job, whether — 
cables are exposed or hidden, are met by these de — 
vices. They are approved by the Underwriters’ and — 
they meet requirements of the specifications of difiees 
ent government agencies. ; 


These devices can be installed quickly too, us 

either BraidX or BX. Knockouts in ends, sides 
backs of the devices enable them to be end connec 
side connected (knob and tube or cleat wiring) 
back connected for concealed wiring. 
FOR FURTHER INFORMATION about Moncor Surface Wiring 
vices, G-E industrial wiring devices, wires and cables and com 
duits, see the nearest G-E Merchandise Distributor or write to 
Section CDW 341-8, Appliance and Merchandise De 
General Electric Co., Bridgeport, Conn. 





